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1. GENERAL CHARACTERISTICS 


1.1. — INTRODUCTION 


The tape handler provides tape drive, general tape movement control 


during 


Read/Write operations, and oversees to forward status signals to the Controller 


(mre). 


It is completely slaved to that controller from which it 


receives 


signals 


and is capable of operating On-Line with the 100 line processing sys. 
tems using both 7 and 9 track tapes with the following characteristics: 
~ RECORDING 
‘TRACKS J DENSITY boi NODE 
ae 
* 9 
x7 200/556/800 
*® = Optional @ Phase Modulation @ ion Return to Zero Indiscrete 
There are two basic versions of this handler, one having a 220 v/50 Hz supply 
and the other a 208 V/60 Hz mains supply. 
1.2. + GENERAL 
1.2.1. — Physical Configuration 
The handler is composed of the following elementary units: 
MUN 140 Mechanics 
MUN 444 Standard reel hub and write inhibit group 
MUN 143/4 Reel and capstan motors 
Mun 043/062 Magnetic head assemblies 
GUN 150 DOE and DEM 
GUN 162/5/8 GUN 150 Adjuncts 
ALI 040 Power Supply 
TAY 240 Operators Control Panel 
GON 270 Cabinet 
CON 274 Fan group and accessories 
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1.2.1.1 ~ MUN 140 : Mechaniogs 


Tape drive ia essentially acoomplished with a single rubber covered capstan, 
keyed to a low inertia rotor shaft, whose rotation direction is controlled 
through a logic command. 

Tape movement is obtained through the two vacuum bins,located on either sida 
of the capstan, that by vertically drawing more tape in the columns,cause it 
to be tightly wrapped over 180° of the rotating capatan surface. 

The tape is wound on two servomotor driven reels, one a fixed “machine reel" 
and the other a moveable "file reel" so as to permit tape reel swapping. 


1.2.1.2 — MUN 141 + Standard Reel Hub and Write Inhibit Group 


The MUN 141 comprises a Std. reel hub with a file reel locking device and 
also incorporates a "FILE PROTECT" write inhibit group. 


1.2.1.3 - MUN 143/4 + Reel and Capstan Motors 


The capstan driver is a low inertia DC motor whose speed is controlled by 
an optical tachometer, 

The reel drive motors are DC series motors with two windings, one for the 
clockwise (CW) and the other for the counter-clockwise (CCW) rotation. 


18,75 and 37,5"/seo Reel and Capstan Motors 


75"/sec Reel. and Capstan Motors 


1.2.1.4 - MUN 043/062 : Magnetic Head Assemblies 
These Read Write 9 track heads are fitted with a pre-erase seotion, 


9 track = 800/4600 bpi - 18.75"/see Heads: 


9 track — 800/1600 bpi - 37.5 and 75"/sec Heads 
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The read to write head gap is 0.15", Two cleaners are fitted on the heads to. a 
eliminate oxide and dust particles that may deposit on the tape. 


4.2.1.5 ~ GUN 150 : DOE and DEM 


The GUN 150, comprising the Device Oriented Electronios (DOB) and the Data 
Eleotronios Module (DEM), is that section whioh performs all the logic and 
operative functions regarding: 


~ Data transfer from and onto tape 

~ Fulfillment of controller and operator panel commands 

- Reel and capstan motor control 

- Beginning of tape (BOT) and end of tape (KOT) reflective strip sensing 
- Forwarding of machine statuses to the controller 


The GUN 150 chassis swings outwards so as to permit maximum servicing access. 


1.2.1.6 — GUN 162/5/8 : GUN 150 Adjunots 


These adjuncts are made up of PWB kits, seleoted depending upon handler 
speed, number of head tracks and recording system being used. 


OESCRIPTION 


GUN 162 9 track — PM - 18,75"/sec GUN 150 Adjuncts 


GUN 165 9 track =~ PM — 37,5"/seo GUN 150 Adjuncts 


GUN 768 9 track = PM = 75"/sec GUN 150 Adjuncts 


1.2.4.7 — ALI 040 : Power Supply 
The ALI 040 is the handlers lecal Dc Power Supply that drives: 


- The DOE and DEM assemblies 
- Reel and oapstan motors 
= Auxiliary services. 


The Power Supply also comprises the reel and oapstan motor power elronita 
and has its own ventilation system. 
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1.2.1.8 — TAV 240 ; Operator's Control Panel 


This is the handlers ‘operator control panel that houses all pushbuttons and 
switches necessary for manual operations, light indicators and handler select 
dial, 


4626149 - GON 270 + Gabinet 


The handler cabinet is wheel mounted for easy movement and has two adjustable 
feet to set it to plumb, It is provided both with a front and rear door, the 
front one having a sliding window 20 as to gain access to the reels and bins 
during load operations, 


1,2.1.10 — CON 271+ : Fan Group and Accessories 


The CON 271 is the GUN 150 supporting structure, comprising a swing-out fan 
module. 


1.3. - PERFORMANCE 


-16361- — Recording Mode 


‘The type of recording used is Phase Modulation (PM) on 9 tracks. 
‘An optional method with Non Return to Zero (NRZI) on 7 or 9 tracks may also 


be used. 
Tape Speeds RATED SPEED REWIND SPEED 
#/sec */sec 
ee ee 
Density 


seine [| 
[seit we [| 
a xc 
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Data Transfer Prequenay 


WRITE 
oe ee me 


3,760 chrt/seo 7,500 ohrt/seo 15,000 chrt/eaa 


40,425 chrt/sec 2,850 chrt/seo 41,700 chrt/seo 


15,000 chrt/aso 30,000 ohrt/sac 60,000 ohrt/sec 


30,000 chrt/sec 9,000 chrt/sea | 120,000 chrt/sec 


1.3.2. — Punotions 
The handler oan perform the following operations: 


=- Read, both in forward and reverse 

- Write 

= Erase 

= Set write density 

-— Set either parity or disparity 

- Rewind tape, with possibility of an Operator Call signal for reel change 
— Position BOT reflective atrip under aensor during “load operations. 


1.3.3. = Built-In Cheoks 
The oheoking features provided on the handler are: 


- Phase fall on AC mains 
= DC voltage and ourrent 
= Power“ocirouit and transformer temperatures, 


1.3.4. = Start/Stop Characteriatios 


Start Time 


Defined as the time within which the tape, from the moment the START command 
‘thas been issued, “must fall within the presoribed + 5% speed tolerances, 
Maximum times for the different hanglers are: 
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0 Stop Time 


“9 
Is the time within which, from the instant the STOP command has been’ issued, 
the tape actually comes to a dead stop on the heads. Maximum times’ aver, : 


Start Lag 


Defined as the distance of tape travel that.ocours during the Start Time, * 


0,030.to 0,040" 


0.090 to 0.110" 


Stop Lag 


Tape travel distance during Stop time, 


0,020 to 0,032" 


0.070 to 0.098" 


It ia the maximum perocentual variation range of recording distance 
two successive bits written on the same track, 


1.3.5. - Read/Write Parameters 
Jitter 


between 
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Dynanio Skew 


Defined as the maximum time lapse between the reading of two successive bita 
forming the same character, during normal forward (FWD) and reverse (REV) mo 
des. 


1.3.6, - Compatibility 
The tape format is compatible with those of the main standard systems: 


= 729, 7330, 2400 : 7 Track NR2ZI series 
~ 2400 rf 9 Track PM, NRZI series 
= ASA + 1/9 Track NRZI series, 
4.3.7. - Tape Formats Oo 


Inter-reocord Caps 
The inter-record (sometimes referred to as interblook) gaps must result: 


- 0.75" long : for 7 track tapes 
- 0.6" long : for 9 track tapes. 
BOT and EOT Markers 


The tape must be fitted with two reflective strips, to signal Beginning of 
Tape (BOT) and End of Tape (BOT), as shown in Fig. 1.2. 
Beginning of tape 


End of tape 


0,03" 
{0.79 am) — GOT Strip 


Reforonce edge 
251 4st wat 


(7,64 47,5 m). (4.6 + 0.3m) 


Mylar sido ae 


Oxide Pe i 


Fig. 1.2. - BOT and EOT Strips 
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Treck Arrangement and Numbering 


Tracks are Consecutively numbered starting with the first treck from the re 
ference edge as shown in Pig. 1.3. 


Reference edge 


OXIDE SIDE OF TAPE 


Reference edge 


TRACK 
OXIDE SIDE OF TAPE 


——— Forward mode 


OONDUPAON= 


Fig. 1.3, - Track Numbering 
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Bit to Track Relationship . 


The relationship between the bits of a character and track is the following: 


Track n° [4/213 [4 [5 [6 [7 
7 track tapes 


Bit 20} at | 22 | 23 | 24 | 25 |p 
Trapkgt SHE 7 |e |s 9 track tapes 
Bit 2 2| ot] ef 28] 28 | 27 als 


_ The positional bit values, 2- 2!-2?  eto,,to the right of the bit itself, re. 
present its binary power, while track P indicates the jongi tudinal check bit 


associated to euch character, 
Fig. t.4. gives the track to T2 interface bit velatidtiship, 


T2 laterface Bits 


‘Rig. 1.45 
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1.4. — PHYSICAL CHARACTERISTICS 


The magnetic tape handler is housed in 3 single free standing cabinet; as 
shown in Fig, 1.1., having the following dimensions: 


During tape loading and unloading operations, the operator may gain access to 
the transport assembly by pulling down the sliding window incorporated in 
the front unit door. 
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1.5. — MECHANICAL CONFICURATION oO 


The mechanical configuration is given in Fig. 1.5. which shows all the ele 
mentary units that make up the subsystem itself. 


MUN 


GUN 150 


ALI 040 


REAR VIEW 


FRONT VIEW 


Fig. 1.5. — Mechanical Configuration 


Q 
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1.6. ~ ELECTRICAL DESIGN 


The handlers electrical and logical connections, both within its elementary 


units to controller and other tape unite making up the subsystem configura 
tion, are all realizea by means of cables. 


1.6.4. — Interconnections 


Fig. -1.6., shows an interconnection schenatio between the various elementary 
units of the handler, 


T2E Interface { 


T2E Interface 


Fleld-Tester { 
Interface 


AC = Input 
AC = Output 


1.6. - Interconnections Within the Handler 


Fig. 
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1.6.2, — Subsystem Interconnections Oo 


Handler/controller link-up is accomplished with 4 daisy chain connected c2 
bles as shown in Fig. 1.7.» 


Fig. 1.7. - Subsystem Interconnections 
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1.6.3. = Interface to MTC 


This is the T2E interface, physioally present on the various oonneotors. 
Interface signals refer to logic levels "1" and “O", Logio "1" if the fung 
tion, that gave rise to the signal, has been executed and logic “o" if it 
has not. 

Except for particular cases, these logic levels correspond to the following 
Voltages, the values of which also prevail with pulsed signals: 


-Logic 4" - OF 
- Logic "0" = +6 ¥. 


Table 1.1. summerizes the 128 interface. 


LOGIC NAMES 


Selection 
Command 


Information 


Selection 


Distributor channel 


Selection Strobe 


AIFUU to MIFUU 


Command Strobe 


Enable Write 
Write Strobe 
Write Reset 


REGIU 
TEREU 
REREU 
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description 


Read Channel 


Out of Service 
Available 

BOT 

€0T 

Inhibit Welte 
7/9 Tracks 
Parity/Disparity 
Density 
Selection NOR 
NRZt 


General Reset 


AIFEU to AIFEQ 
MIFEU to MIFED 


Table 1.1. — T2E Interface 
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1.6.4, ~ Interface to Field Tester 


Physically present on the J10 connector, this interface in summarized in ta 


ble 1.2. 


Information 


Distributor Channel 


Rewind 
Rewind and Unioad 


ATUL to MITUU 


Enable Write 
Write Strobe 
Write Reset 


Read Channel 


Run/Stop 
Fvd/Rev 


Chan.Sel, on Pi@s PART 
FM Amplifier Selection 
Fit Density 

OFF Line Unit 


Tachoneter Signal 


Table 1.2. — Interface to Field Tester 
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1.6.5. — DOE to DEM Interface 


— bert ace 


The DOB/DEM connection is accomplished through wire-wrap wiring. 
Table 1.3. summerizes this interface. 


Fwd Drive 
Rey Drive 


— 
~_| 

Out of Service 

Inhibit Weite 

eoT 

Loading 

Operator Cal) > asi 

Operator Call _ 
_— 

i 


Re General Reset 
off Line 


Table 1.3. - DOE to DEM Interface 
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1.7. - POWER SUPPLY . Oo 


1.7.1. — AG Power 


fhe handler is driven by a 3 phase AC power without neutral, with a daisy 
chain connection between the various units. 

The phase, present on the output connector of every unit, is rotated so as 
to obtain a rough balancing to the subsysteme input. 


‘THREE-PHASE 3 ae Ta t 
SUPPLY 
ae 
| 
eee on 
° 


oad current is referred to aie 220 V « 50 Ha power supply. 


1.7.2. -— DC Power .°) 


The DC power is supplied by tho handlers local ALI 040 Power Supply thet givea 
the following voltages: 


' 4 
A > ee VOLTAGE MAX, LOAD CURRENT USED JO SUPPLY 


#48 % 4.8 Volts 6.A Ree? Motors 


i , +20 + 0,4 Volts 


2) + 0,4 Volts 
| 220 0.4 Volts Copstan Motors 


ta 
aA 
23 £ 2.3 Volts 
WorFH 
24 + 2.4 Volts Brakes, OFF" Langs and 


fluorescent lamp. - 


GUN 450 


4 ~ ~ “ at «5 
The +20 R delayed voltage ({ = 3 sec) is derived from the +20 supply. This 
delayed voltage is used by the oirouits that furnish the interface signala 
ani the general reset drive circuit. Q 
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1.8. — OPTIONS 


The handler can process 9 track tapes in PM mode or optionally 7/9 ‘track ta 
pes in NRZI mode, 


1.8.1, — NRZI 


This option is made up of the GUN 150 adjuncts, the choice of which depends 
upon machine speed, recording system and the number of head tracks. 


[re a DESCRIPTION 


GUN. 164 7 track NRZI 48,75" /seo. GUN 150 Adjunct 


GUN 163 ° 9 track PM + NRZI 18.75"/sec GUN 150 Adjunct 


GUN 164 ‘NRZt 37.5" /eec GUN 150 Adjunct 


_ GUN 466 PM + NRZI 37 .5/seo GUN 150 Adjunct 


GUN 167 NRZI 75"/sec GUN 150 Adjunot 


GUN 169 PM + NRZt 75"/sec GUN 150 Adjunat 


4.8.2. — 7 Track NRZI Head Assemblies 
Seven track NRZI handlers may be fitted with the following heads: 


DESCRIPTION 


800 bp 418.75" /seo 


600 bpt 37,8 and 75"/sec 


The read to write head gap is 0.3", The heads have been fitted with two clean 
ers so a8 to keep the tape free from oxide and dust particles. 
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1.9. ~ ENVIRONMENTAL REQUIREMENTS 


1.9.1. — Operative 


The subsystem must operate within the below specified environmental condi 
tions: 


Temperature 


Relative Humidity 


Atmospheric pressure an Hg | 585 


Vibrations ies Risoe 
mp hee 0.15 g at 10 to 50 Hz 
Vibrations 
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1.9.2. = Shipping and Storage 


Temperature 


ae ce ee 
(packed hardier} oF | #20 to +165 


Relative Humidity 
Range x 5 to 95 


There must be no traces of water condensation on the oul pront, 


hoc! 
max. 9 at < M1 ns 


Vibrations 
| max, [at § to 85 He ena <a tr | 
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2, COMMANDS 


fhe commands that the handler receives from the controller are: 


~ Selection commands 
- Exeoutive commands, 


The commends are issued +o the interface of all the units within the sud 
system but will only be exeouted by the actual addressed handler. 
Commands fall into two categories: 
- Coded commands 
- Direct commands. 
2.1. - SELECTION COMMANDS 
The selection code is issued to the distributor channel under binary form, 
bite AIFUU, BIFUU and CIFUU, clocked by selection strobe TEUNU. 
The addressed handler will in turn store the selection, 
Table 2.1. lists the codified selections, 
Pane [one [ow [ome | 

Table 2.1. — Coded Selections 

MTH 163-166-172 
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2.2. ~ EXECUTIVE COMMANDS 


2.2.1. — Coded 


These are the coded controller commands that,clocked by command strobe TECOU, 
are sent to the distributor channel. 
The command codes are given in Table 2.2. 


At Ww 
REW, AND HIGH MEDIUM 101 pu PARITY DISPARITY 
DENSITY DENSITY DENSITY 


Table 2.2. — Executive Command Codes 


2.2.1.1 - Rewind 


This command causes the tape to be rewound until the BOT marker is reached, 
The command is held and will remain stored even if the handler is no longer 
addressed, 

During the operation, the handler issues a “DEVICE BUSY’ signal to the con 
troller. 


2 2.2.1.2 = Rewind and Unload 


‘“Phts command, after the BOT marker has been sensed, sets the handler to the 
"ON" state, The command is stored and the UNLOAD pushbutton, on the operator 
. panel, will light, 
During the operation, the controller receives a "DEVICE BUSY" and an "CUT OF 
SERVICE" signal from the handler, 
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2.2.1.3 = Set Density 


This command is issued in order to store the selected density at which “data 
is to be written or read on tape. 


The addressed handler will in turn signal out this density to the controller,: 


.2.2.1.4 - Set Parity/Disparity Check 


This comtand stores the selected longitudinal parity or disparity check to 
be used during reading or recording operations, The addressed handler will 
in turn signal out the selected check to the controller. 


2.2.2. = Direct 


These are handler commands that are directly issued by the controller through 
the pertinent interface wires, 


2.2.2.1 — Read Forward 


This command enables a character block of any length, encountered during 
forward direotion, to be read after the controller has triggered the FWD Mo 
de (AVANU = 1) and Drive (VIANU = 1) signals, 

Tape movement will oease when the controller disables the drive .signal 
(vIANU = 0). 


2.2.2.2 — Read Reverse 


This command enables a character block of any length, encountered during re 
verse ditection, to be read after the controller has triggered the REV Mode 
(AVANU » ©) and Drive (VIANU » 1) signals, 

Tape movement will stop when the drive signal is disabled (VIANU = 0). 


2.2.2,3 = Write 

By issuing this command; data is recorded on the media in the following man 
ner, seed . : 

The controller enables the FWD Mode (AVHiS » 1), Drive (VIANU » 1) and Enable 
Write (REGIU = 1) signals. This last’ signal #£T te stored. 

The data to be recorded, olooked by write strobe TEREU, is sent to the dig 
tributor channel (AIFUU to MIFUU). 

After the last character has been written, the controller issues a Write Re 
set signal (REREU) that causes the write cirouits to reset, 

Tape movement will cease when the drive signal is disabled (VIANU = 0). 
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2.2.2.4 — Erase 


Whdn an erase command is executed, a tape erasure of roughly 2" in length is 


requested, 


The controller enables the FWD Mode (AVANU = 1), Drive (VIANU » 1) and Enable 


Write (REGIU « 1) signals. 


Again, tape movement ceases when the controller sets drive signal VIANU 


zero, 


2.3. ~ STATUS SIGNALS 


The controller will receive the following status signals from the 


handler. 


See Table 2,3.. 


| wren | Untt Available 46 V- If avallable 


Unit Out of Service 46 V = If out of service 


Beginning of Tape - BOT OV - if BOT 


End of Tape = E0T Ov- if €oT 


Inhibit Write OV- if write Is Inhibited 


7/9 Tracks OV-~ 19 tracks 


Parity/Disparity V = If parity 


0 V= If high or nediun density 
46 V= If low or PM density 

V = If high or low density 
46 V = If PM or medium density 


Density 


© V = If NRZI option is used 


NRZ} Option 


Selection NOR Not Standard * 


%* +14,8 V - If no selection 


8 = If only 1 selection 


*45,5 V0 = If 2 selections 


Table 2.3. — Status Signals 
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3.1. + OPERATOR CONTROL PANEL 


The handler is equipped with an operator control panel which encorporates 
all the pushbuttons and switches necessary for manual operations, light indi, 
cators and a handler address select switch. . 
The panel is illustrated in Fig, 3.16. 


OFF ON RENO] |Juntoan = c— | 
STANDBY OPERATE 


Fig. 3.4. - MTH 163-166-172 Operator Panel 


0 
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3.1.1. - Functional Description of Pushbuttons and Indicators 


PUSHBUTTON 


Monostable 


FUNCTIONAL DESCRIPT tO 


De-energizing the TL1 breaker, 
on the Powar Supply, cuts off 
power to all handler devices, 
The mains only supply trans 
former T2,s0 the ~24V and 
ALER1 service voltages will 
be on, as they derive from 
the secondary of T2. 
This pushbutton also turns 
off the ON Indicator, 


Power may also be cut of f 
through the thermal transform 
er or haat sink thermosws. 

In this case TL1 is de-ene 
zed through the action of RL3 
that opens the TL1  hold-en 
cirevit, 


INOFEATOR 


BEANING 


‘The lower helf indicates that 
the handler is connected to 
the mains, The 424 V voltage 
is therefore present, 


The upper half lights when 
either the heat sinks or trans 
formers overheat, and goes 

out only when this malfune 


tion ceases, 


Yellow 


Monostable 


Supplies power to all handler 
devices by energizing sain 
breaker TL1, 


Turns off the OFF indicator, 


All the power supply voltages 
are on, The handler is set 
for loading. 


Monostable 


STAND-BY 
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description 


Stops any tape drive condi, 
tion, Switches the handler 
from OPERATE to STAND-BY, 

"igded" to the OFF position of 
the ON-OFF LINE switeh, en 
ables the handler to be com 
manded from the Fleld Tester, 


28 


The handler could either be 
in an inoperative or in one 
of the tape drive conditions 
(through Field Tester com 
rand); on in Rewind (through 
console command). 


Yellow 
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3.1. - OPERATOR CONTROL PANEL 


The handler is equipped with an operator control panel which encorporates 
all the pushbduttones and switches necessary for manual operations, light indi 
cators and a handler address select switch. a 
The panel is illustrated in Fig. 3.1.. 


Sue ON me = yas 


Fig. 3.1. - MTH 163-166-172 Operator Panel 
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3.1.1. = Functional Description of Pushbuttons and Indicators 


PUSHBUTTON 


Monostable 


FUNCTIONAL OESCRIPTION 


Deesnergizing the TL’ breaker, 
on the Power Supply, cuts off 
power to all hander devices, 
The sains only supply trans 
former 12,80 the -24V and 
ALER( service voltages will 
be on, as they derive from 
the secondary of 72, 
This pushbutton also turns 
off the ON indicator, 


Power may also be cut off 
through the thermal transfora 
or or heat sink thermosws. 


In this case TL1 is de-energi, 
zed through the action of RLS 


that opens the TL1 hold-on 


circuit. 


INDICATOR 


WEANING 


Tha lower half indicates that 
the handler is connected to 
the mains, The +24 ¥ voltage 
is therefore present, 


The upper half lights when 
either the heat sinks or trans 
formers overheat, and goes 

out only when this — malfune 


tion ceases. 


Monostable 


Supplies power to all handler 
devices by energizing main 
breaker TLi1, 

Turns off the OFF indicator. 


All the power supply voltages 
are on, The handler is set 
for loading, 


STAND-BY Monostable 
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description 


Stops any tape drive cond 
tlon, Switches the 
from OPERATE to STAND-BY. 

“indad” to the OFF position of 
the ON-OFF LINE switch, an 
ables the handler to be com 


manded from the Field Tester, 


handler 
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The handler could elther be 
in an inoperative or in ane 
of the tape drive conditions 
(through Field Tester com 
mand); or in Rewind (through 


console command), 
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PUSHBUTTON 


Monostable 


OPERATE Monostable 


Monestable 


FUNCTIONAL DESCRIPTION 


Vacuun and reel motor power 1s 
turned on, Tape loading Is ag 
complished with the handler in 
FUD mode, until the BOT marker 
fas been reached, This push 
button also lights STAND-BY 


and upon the BOT strip sensing, | 


if the ON-OFF LINE switch Is 
in position ON, sets the han 
dier |n OPERATE, 


INDICATOR 


MEANING 


No light Indtcator has been 
Installed as the LOAD con 
dition fs a transistory sta 
tus. 


Jf tha ON-OFF LINE swhtch Ts 
in position ON and 
$0 Is closed, the handler will 
be set under external automa 


Interleck 


the control, 
Turns out indicator STAND-8Y, 


Causes reverse tape driva at 
300"/sec only If the handler 
is Im STAND-8Y and the BOT in 
dicator is out, 


Monestable 


UNLOAD 
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description 


No function, [t-is 


tncorpora 
ted in pushbutton REWIND, 


No function, 


Na function, 


29 


The handler {s under extern 
al control and therefora not 
manually operable = through 
Fleld Tester commands, 


No light indicator instal, 
ied for this condition, 


The lower part of this push 
button lights ta = Indicate 
that the BOT marker is under 
the photosensor, 


Indicates a write Inhibited 
condition dua to the ab 
sence of the plastle Write - 
Permit ring on the lower tape 
reel, This candition will 
andy be signalled If the han 
er is ia STANT oe = OPE 
RATE, 


Indicates that Tie MTC or 
Field Tester has issued the 
ATH with @ Rewind/Unload.com, 
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3.1.2, - ON-OFF Line Switch 


This two position switch either places the handler in the ON or OFF-LINE m9 
de. 

If the handler is in OPERATE and the ON-OFF LINE switch in position ON,it is 
predisposed for MIC oonneotionsa, If on the other hand it is in the STAND-BY 
status and the ON-OFF LINE switch is in OFF, the handler is ready for Field 
fester connection. 


3.1.3. - Handler Selection Switoh 


By setting this diel, the handler will be assigned with a number which will 
» have to the recalled whenever the handler is to be addressed, 

A heshanioal interlock will hold the seleoted number when the handler is oon 

neoted ON-LINE, 


3.2. + ROUTINE OPERATIONS 


3.2.t. — Tape Loading Sequence 
1) - Switoh handler power ON. 


2) 
3) - Lift the anti cross-talk shield, 


Open the upper bin cover, 


4) - Lift the packer arm. 


5) = Mount the file reel on the lower hub, rotating the looking knob CW un 
til the oliok lock. 


6) - Slacken as much tape as needed to thread the media as illustrated in 
Fig, 3.2. 


7) - Wind at least 5 or 6 turns of tape onto the upper reel (machine reel). 
8) = Close the upper bin cover. 
9) = Correotly position the packer arm, lowering it onto the tape. - 


40) ~ Depress LOAD and, as tape will be drawn into the vacuum columns, wait 
till the FWD drive brings the BOT marker under the sensor and movement 
is halted, BOT indicator lights, 


41) — Set the ON-OFF LINE switch to OFF, 

42) - Turn the handler select dial to desired setting, 

13) - Set the ON-OFF LINE switch to ON, 

14) = Depress OPERATE. 
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Fig. 3.2. — Tape Threading Path 
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3.2.2, - Tape Unloading Sequence 


The unloading sequences vary depending upon which statue the handler ia found 
to be at that particular moment, 


a = Handler is STAND-BY 
1) - Depress REWIND. 
2) - Wait until tape stops on the BOT marker. 
3) - Open the upper bin cover and await for brake release, 


4) 


Wind up all slack tape, from the vacuum columns ect., by manually 
turning the file reel COW, 


5) - Lift the packer arn, 
6) - Turn the file reel hub looking knob COW to free the reel and hence 
extract it. 
b - Handler in STAND-BY - Connected to Field Tester 
1) ~ Depress Field Tester REWIND-UNLOAD pushbutton, 


2) - Wait until tape movement stops and the handler sets to the blocked 
ON status. *) 


3) - Open the upper bin cover and release the reel brakes, 
4) 
5) 
6) - Turn the file reel hub locking knob COW and extract the reel. 


Wind up all slack tape by turning the file reel CCW. 


1 


Lift the packer arn. 


eo — Handler in OPERATE — Connected ON-LINE to MTC 


The REWIND-UNLOAD command is issued by the MTC, 
The sequential manual operations are the same as’ those described in b), 
above, from step 2 to 6, 


3.2.3. - Operation with Upper Bin Cover Open 


To enable the handler to function with the upper bin cover open, a condition 
that is necessary when a tape movement check is to be made, proceed as fol 
lows: 


1) - Follow through the tape loading sequence according to para. 3.2.1. 
2) = Open the upper bin cover. : i) 
3) - Pull out the bin cover interlock plunger, 
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4) ~ Depress LOAD. 


5) - if the handler is connected to the Field Tester, implement the required 
function with the Field Tester controls. 


6) - If the handler is to be connected ON-LINE, set the selection dial to the 
required address, the ON-OFF LINS switch to ON and depress OPERATE. 


Note 
Tape loading operations can only be accomplished with the upper bin cover open when suf 


ficient tapa loops are already present in the vacuum columns, as is the case in the above 
specified procedure. 


3.3. - EMERGENCY CONDITION 


The handler is fitted with a protective circuit that acts whenever an over 
heat condition occurs on power supply transformers and power circuit heat 
sinks. 

If such a malfunction should occur, the circuit switches the handler OFF and 
the upper half of operator control panel pushbutton OFF will light red. 

Only when the components return to normal temperature conditions (red light 
goes out) will it be possible to have the handler ON again, 


3.4. = EMERGENCY ROUTINE 


To rapidly switch off all subsystem power, in case of an emergency, depress 
the red EMER-OFF pushbutton located on the CPU control panel, 


3.5. - MEDIA HANDLING 


{To obtain reliable transfer of data, constantly apply and adhere to the below 
specified tape handling conditions. 


3.5.1. - Required Handling Conditions 
- Tape must be stored in the climatic conditions specified in para, 1.9.1. 


— Before use all new tapes, or those reels that remain unused for a long period 
of time, should ve unfurled and rewound for their entire length. 


-— Avoid touching tape showing through the reel flange windows, 
- Endevour, as much as possible, not to finger the tape. 
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- Do not leave umtilized reels mounted on the handler, 


Avoid deforming reel flanges or imparting excessive atress on the tape dur 
ing loading operations, 


~- Do not smoke when loading the tape, 
- Always replace reels in their containers after usage. 


- Store file reel containers perpendicularly to avoid the tape from unfurl 
ing. 


3.6. — VAR 600 FIELD TESTER 


3.6.1. = Desoription 


The VAR 600 is a field maintenance set that enables to carry out the follow 
ing teste: 


- Read signal level adjustments and magnetic head statio skew alignment 
~ Start/Stop time checks 
= Capstan speed check, 


This test set, see Fig. 3.3., is housed in a container having the following’ 
dimensions: 247 x 223 x 195 mm and weighs, connection cable excluded, 5.8 Kg 
(43 Ib). 

It is also provided with a carrying handle and has a control panel as illug 
trated in Fig. 3.4. 

- A connector, mounted on one side, enables the set to be connected to the han 
dler with the inoluded cable. 

Load ourrent is in the order of 500 mA, The sets connection cable length is 
2m (6,5 ft). 

From a functional point of view, the set is divided in four sectione: 


- Handler drive control 
- Write control 
+ Read control 
- Capstan speed control, 
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Fig. 3.3, - VAR 600 Field Tester 
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3.6.1.1 — Handler Drive Control 


The various drive control switches are situated on the MOTION CONTROL 
of the Field Tester panel, 


CONTROL DEVICE 


NAME 


START/STOP 
STOP-6O 


TYPE 


2 way switch 


3 way switch 


3 way switch 


Pushbutton 


FUNCTIONAL DESCRIPTION 


Selects efther the forward or reverse drive, 


sector 


Selects the type of drive required: 

START/STOP - A deive phase is followed by an inopera 
tive phase, 

STOP Handler inoperative, REW and REW=UNLOAD 
are enabled, 

60 = Continuous drive, 


Selects three START/STOP drive times, Figures repre 
sent the duration of each phase, 


Rewinds tape till BOT aarker is reached, 
This coamand can be inhibited by depressing the ON= 
RESET pushbutton, 


REW/UNLOAD 
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description 


Pushbutton 


Comnands a rewind and unload condition, 
Lights the operator panel UNLOAD pushbutton and upon 


conclusion of tha rewind operation, tha handler will 
return to the status It was previously set to after 
depressure of the ON pushbutton, 

This command can be Inhibited by depressing the ON= 
RESET pushbutton, 
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3.6.1.2.— Write Control oO 


The incorporated controls are: 


CONTROL DEVICE FUNCTIONAL DESCRIPTION 


WRITE-READ 2 way switch Whee on WRITE =enables both read and write operations. 
When on READ. -only enables the read operation. 


Nine 2 way These switches, one par track, can either be set In 

ovltches position ™" or om, 

When on "1" ~ enables the recording of a series of 
tones" tn NRZI or “ones and zeroes" in 
PM mode, 


When_on "0" ~ Erases tape, 


IPS/BPI 9 pos,rotary Selects the read anplifier circults and write strobes, 
SELECTOR swt teh depending upon handler speed and recording density. 
i iii 


READ=SKEW 3 pots Used for Field Tester static read skew allgnment. 
ADS This operation ts only necessary on handiers using 
PM recording systens, 


MTH 163-166-172 
description 38 4.809.1.044. 0/A 


GENERAL GB ELecTaIC 


(GENERAL ELECTRIC RFORMATION SYSTEMS TALIA 


3.6.1.3 — Read Control 


Incorporates the following panel controls: 


CONTIG BENICE FUNCTIONAL DESCRIPTION 


Thase sockets, one per track, are issued with - read 
signals linearly amplified by the TRAL circuits, 


DIRECT 


Selects and forwards one of the 9 read signals to 
the READ-DIRECT socket and branching network compri, 
sed of the AMVA, ALFI, PIDE and COSO PWBs, 


This socket is issued with that read signal select 
ed by the 9 position READ-SCAN rotary switch. 


Single socket 


2 way switch 


2 way switch 


When _set_to PM position = Feeds the READ-PULSE sig 
nal through & one-shot having 9 READ=SKEW-ADS pots 
which will be singularly selected by the READ-SCAN 
switch, Each track delay will be compensated by ad 
justing the pertinent pot. This enables a Field 
Tester static read skew alignment (on handlers 
using PM), so as to obtain correct static recording 
skew alignment, 

Furtheraore the PAM output is selected even If,. for 
adjustnent necessities, operation is tn 800 bpi-NRzt 
mode, 


When in PM/NRZ = NRZ position ~ Inhibits the static 
read skew alignment one-shot, enabling both NRZ and 


PN operation modes, 


When ta position "0" = Selects the 800 bpi write cir 
quits, 


1f $20 Is in the PM/NR2 ~ NRZ posttton, both read 
and write ofrcvits at 800 bpi are selected, 


When_in position #1" » Selects both read and write 
circuits at 1600 bpi, 


Selects the forward or reverse PARt channel 
write signal level adjustments, 

When in OFF — Channel selection depends upon the 
drive mode. 

When_in ON = Preesets the reverse channel selection, 


ductag 
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3.6.1.4 = Capatan Speed Control 
These controls, incorporated on the SPEED-CONTROL sector of the panel, are: 


FUNCTIONAL DESCRIPTION 


This socket Is Issued with the reference oscilla 
tor signal, 


This socket is Issued with the optical tachometer sig 


nel, 


48,75/37,5 2 way switch When on the 18,75/37.5 position = selects the 28,45 
75 IPS KHz square wave oscillator, 
When on the 75 position - Selects the 22,76 KHz 
square wave osol ator, 


3.6.1.5 - Auxiliary Controls 


CONTROL DEVICE FUNCTIONAL DESCRIPTION 
NAME TPE 


ON-RESET When depressed, the Field Tester Is switched on and 
the handler is issued with a general reset status, 


Plot Janp Lights when the Field Tester te powerad and 1s able 
40 command the handler, 


This socket is Issued with the Inverted tape ‘drive 
ode command signal, necessary to sync the scope 
during START/STOP time checks, 


Scope ground connection, 


MTH 163-166-172 
description 40 4.809.1.046.0/A 


GENERAL @@ ELESTRIC 


OEAERAL ELECTIC NFOPMATION SYSTEMS ITALIA 


3.6.2. ~ Operating Instructions 
During Field Tester/GUN 150 connections, handler power is to be switohed OFF. 


3.6.2.1 » Field Tester Connection and Switoh-On 

Carry out operations in the following order: 

- Connect the cable to the GUN 150 J10 oonneotor, 

~ Set the ON-OFF LINE switch to position OFF (operator control panel). 
- Depress pushbutton ON (operator control panel). 


~~ Depress the Field Testers! ON-RESET puehbutton. 


Note 


From the moment the pilot lamp Mghts, the hanider is under Fleid Tester control, 


3.6.2.2 — Field Tester Switch-Off and Disconnection 


If the Test Set is to be ewitohed off but still left physically connected to 
the handler, it is necessary to depress the ON-RESET pushbutton and then set 
the handlers ON-OFF LINE ewitoh to the ON position. 


If on the other hand the Test Set is to be disconnected, proceed as follows: 
=- Depress the Field Testers ON-RESET pushbutton. 

= Depress puhbutton OFF {operator control panel). 

- Disconneot the cable from the GUN 150 J10 connector, 
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4. OPERATING DESCRIPTION 


4.1. — GENERAL BLOCK DIAGRAM 


This description refers to the GUN 150 general blook diagram, Dwg.n? 14312055. 


4.1.1. - Unit Selection Logic 


Handler selection ia accomplished by comparing the MTCs' coded selection sig 
nal with the handler name, If the comparison results positive, that handler 
will be addressed, 


. t 
4.1.2. ~ Reoording Density - Parity/Disparity Logio 


Decodes and then stores the Set Density, Parity and Disparity command signals, 


4.1.3. = Command Logio 


Executes tape movement commands, forwards some status signale and detects 
both beginning ani end of tape, 


4.1.4. - Load and Rewind Logic 


Enables and controle the execution of tape loading and rewinding operations. 


4.1.5. = Sexrvosystema 


Enable and control reel and capstan motor érive. 


4.1.6. - Read-Write Cirouits 


Generate write and pre-erasure head ourrente, These cirouits also detect ana 
logical read signals, 
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4.2. - INTERMEDIATE BLOCK DIAGRAM 

This description refers to the GUN 150 intermediate blook diagram, Dg. n° 
14312057. 

Signal Names 


Signal names are formed by 4 characters plus a termination character that 
will either be: 


- NUMERICAL (1, 2, 3, 4 ete.) aif the signal is a true signal, or 
- ALPHABETICAL (A, B, C, Detc,) if the signal is a false signal. 


Signal Location 


During the description, this manuai will indicate where the main signals can 


be found by indicating, in brackets, the page number followed by the referen 
ee coordinate, 


4.2.1. - Selection Logic 


4.2.1.1 = Comparison 


This is a logic network that oversees the comparison between the selection 
code (bits AIFUU through CIFUU), issued by the control unit, ani the han 
Ger (NU1ON through NUION). The handler identity is established by the posi 
tion of the handler address selector switch. 


1-0 ¥ level 


O = +6 V level 
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The comparison will be clocked and conditioned by seleotion strobe TEUNU and 
by NUOO respectively, NUOO is at "O" if the ON-OFF LINE switoh ia in ON and 
if the SO interlock is closed (front unit door and aliding window closed). 
If the comparison resulte positive (equal), it will give rise to strobe UNSE 
(142); if on the other hand it results negative, it will give rise to strobe 
UNRE (1A2). 


4.2.1.2 — Selection Storage 


The moment a handler is selected, FF UNIT (142) will store the selection, 
This FF is set by UNSE and reset either by UNRE or by general reset REBU. 
UNITY at "0" enables both "commands" and "strobes" coming from the control 
unit and also enables those handler "status signals" issued to the controler, 


4.2.1.3 ~ Selection Protection 


Consists of a circuit that permits the MTC to be issued with signal NOSED 
that establishes whether: 


- No handler is seleoted 
- Only one handler is selected 
- Two or more handlers are selected simultaneously, 


Phe circuit is comprised of PWB MATA (443) enabled by signal UNIT. 
The MATA output establishes the selection NOR (signal NOSEU) which will asau 
me an out of standard level, as indicated by the pertinent table (143). 


4.2.2. — Recording Density - Parity/Disparity Logic 


4.2.2.1 — Density 


The "Set Density" coded commands are put on the distributor channel and are 
timed with the command strobe TECOU. The density commands are decoded and 
stored in flip-flop DANU and DADU, 

The general reset signal REBU, conditioned by signals NOZE and MOPA, which 
define the maximum delay at which the handler may operate, generates signals 
RENO (183) and REMO (142). 

Through signal RENO, signal CORE is generated to reset flip-flops DANU and 
DADU, thus setting handler operation in Phase Modulation, whereas, by setting 
flip-flops DANU and DADU, signal REMO sets the High Density mode, The status 
of FFs DANU and DADU, conditioned by UNITN, determines interface signals 
IMO1U and IMO2U (142). 

Furthermore, FFs DANU and DADU condition the selection of the read and write 
cirouits, as described in para, 4,2.5.3/4. 
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4.2.2.2 - Parity/Disparity 


These coded commands, gated to the distributor channel and strobed by TECOU; 
are decoded, and with colook COTEN respectively determine the setting and re 
aetting of FF PARE (132). The status of this FF, conditioned by UNITN, deter 
mines interface signal PARIU. 

General reset REBU, resetting FF PARE, seta the Disparity mode, 


4.2.3. = Command Logio 


4.2.3.1 - General Reset 
Clock REBU (143) will be generated in the following cases: 


~- Every time the handler is switched on, through the +20 R voltage 
= With clook REGEU coming from the MTC and conditioned by NUOO 

- With olock RETIU coming from the Field Tester 

- With signal LOSE during loading operetions. 


4.2.3.2 = Tape Drive 


Through a logic network that oversees the storage of either the FWD or REV 
‘commands, signals AVANU (FWD/REV) end VIANU (RUN/STOP), conditioned by UNITN, 
.ae¢ either SIND or SAVA (242) to logio level "1", 

The same thing will ocour through Pield Tester commands AVATU and GOFIU. 
SIND {reverse start) when at level "1", resets FF DIRE (242) that will conse, 
quently store the reverse drive mode and sets CINAN to "0" so as to enable 
reverse movement of the capstan motor, 

Sava (forward start) when at level 1", sets FF DIRE that consequently stores 
the forward drive mode and sets CAVAN to "0" so as to enable forward move, 
ment of the capstan motor, c 

When either SIND or SAVA return to "0", the capstan drive is disabled (CINAN 
and CAVAN at level 1"), AVION goes to level "i" and one-shot USTO is trig 
gerred. 

Depending upon the drive mode stored in FF DIRE, USTON either generates TODI 
or TORE that, during the up-time of USTO enables the capstan to turn in the 
opposite direction, causing the halting of the tape, 


4.2.3.3 - Read Girouit Selection 


As a read or write tape movement command is issued, signal GOGON (241), in 
turn conditioned by UNITN, sets SELE to level "1" and SELEN to "Oo" whi oh 
enable the TRAL PWB outputs towards the T2B interface. 
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If the command is issued by the Field Tester, with UNITN at level "i", SELE 
will go to "O" and SELEY to "7" in turn disabling the TRAL PWR outputs to 
wards the T28 interface. 

The TRAL outputs towards the FT (Field Tester) inter*ace are always enebled, 
Read circuits will be enabled by signals VAVON (241) and MISE (282), 


P.M. Density 


When this density is stored (DANU and DADU at "O" level), MISE is at "1" 
therefore BAFO and BARE are at "O" and MISU (2B3) is at level "1". 

BAFO and BARE disable the PARI inputs (only present on handlers using PM + 
NRZI modes), 

MISU will enable the PAMI PWB signals to the inputs of the TRALs. 


NRZI Density 


When this density is stored (DANU and/or DADU at level 1"), both MISE and 
MISU will go to "0" level, 

Signal MISU enables the TRALs with those signels coming from boards PARI, 
while it disables the outputs of the PAMI. 

If the handler is in the FWD drive mode (VAVON = "O"), BAFO goes to level 
"4" and BARE to level "0" consequently selecting the forward PARI channel. 
If in REV drive (YAVON = 1), BAFO goes to level "O" and BARE to level "4", 
consequently selecting the reverse PART channel, 


Through Field Tester signal INDO (2B2), the reverse PARI channel may still be 
selected even if the handler is in FWD drive mode. ‘ 
Another Field Tester signal, MIPI (2B2), enables to set MISU to "1" and again 
through Field Tester command, MISE oan be set to "0", 


4.2.3.4 - Write Cirouit Selection 


The issue of MTC signal REGIU, conditioned by UNITN, sets FF SERU (133) 
which will hence store the write selection, 

SERU may also be set through Field Tester signal REFIU. 

The write seleotion is disabled only in case of an inversion in tape drive 
(Rewind or Read Reverse) or with the general reset signal, 

Signals utilized to reset flip-flop SERU are RIAV and RENI, 

SERUA at "O" enables the AMRU PWEs. 


4.2.365 - Status Signals 


STAND BY 
Phe set condition of flip-flop FEUN (242) indicates the machine condition 
of "Stand By", while when in reset, the flip-flop gives the "Operate" status, 
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PEUN can either be set by the STAND-BY operator control panel pushbutton, sig 
nal SBAM, or by the OR of MARE and NUOO, 

PEUN can be reset by signal SOPE or by BOBA*RIAV when, during loading opera 
tions, the BOT marker is sensed. 

When OPERATE is depressed, with the ON-OFF LIVE switch in ON if the handler 
is running (MARB at “O") and not in rewind (O1RI at "O"), SOPE goes to "4", 
PEUNN at "O", enables the EOTO and BOTO signals which act upon the genera 
tion logic of the SIND and SAVA signale (242) that in turn enable the move 
ment of tape. 

With PEUN at "1", the out of service signal MAREU is pre-set, 


MAREV 
This status is given by MARIN (1B1) at "0", in the following cases: 


- With CIOP, upon reception of a Rewind and Unload command 
~ With FEUN, by positioning the handler in Stand-By 
- With MARB, whenever a malfunction arises, 


The last condition, malfunction signal MARE, will arise in any of the follow ‘- 
ing circumstances: 


- During Rewind and Unload operations, when the BOT marker returns under the 


photosensor (ERCO) *) 
~ When the photosensor lamp is out (BELA) 
- When the tachometer lamp is out (PALA) 
— When the fluorescent lamp is out (sILA) 
- Pneumatic differential interlock open (BATA) 
- Pneumatic reference interlock open (vasa) 
- Upper bin cover interlock open (coman) 
~ Packer arm interlock open (COMAR) 


— When the RL! relay is not energized (MALE). 


MAPEU 

This status is given by MAPEN (1B1) at "O" in the following cases: 
- With MARE, if the handler is in an Out of Service status 

~ With RIAVN, if the handler is not in the Rewind status. 

NOVIU 


Given by NOVI (1B1) that is generated with SENO at "oO" (9 track handlers), 
conditioned by UNITN. 


. 
Given by NORI (151) that is generated with PAMO at “Oo” (handlers with WNRZI 
option), conditioned by UNITN. 
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This status is given by INREN (1B1) that is generated with INIR2 at "oO" (han 
dler in Inhibit Write status), conditioned by UNITN, 


4.2.3.6 — Beginning of Tape 


When the BOT marker is sensed, FOINN goes to "0" and if PEUNN is at "O" (han 
dler in Stand-By) sets BOTO to "1" (243). 

BOTO inhibits the issue of any Rewind command or immediately stops tape move 
ment if such a command is running. 

Furthermore FOINN, conditioned by UNITN, at "0", glves rise to interface sig 
nal BOTAU (132). 


4.2.3.7 — End of Tape 


When the EOT marker is sensed, FOPIN goes to "0" and if PEUNN is at "0" (han 
dler in Stand-By), sets EOTO to "1" (243). 

EOTO inhibits the issue of any Forward command or will immediately stop tape 
movement if such a command is under way. 

If the marker is sensed during FWD Drive (FOFIN-GOGON-O1IN), SETE goes to 
"4" and through the setting of FF FINA (1B2), the End of Tape sigral is stored, 
With FIPAN at "0", conditioned by UNITN, interface signal TESEU is issued. 
Signais REBU and POFI will reset FF FINA, 

POFI will go to "1" when either the EOT marker is sensed during reverse tape 
movement, REFI (1B1) at 1", or with a Rewind command, RIAV at level "1", 


4.2.4. - Load_and Rewind Logic 


4.2.4.1 — Load 


When pushbutton LOAD is depressed, LOADN goes to "0", which, in AND with 
COMAN and MAREN, set LOSE (2B1). to "1". This in turn, will set FFs LOTO and 
POLO (241). 

LOTON at "O", triggers one-shots RILO and LOLUN which span the time within 
which the handler must enter into the "operate" status. 


- Relays RLI and RL2 (ALI 040) will be energized when LOTO sets REMA to level 


tot 
eases the vacuum motor, while RL1 supplies the reel brakes solenoids 
and sets MALE to "0". 

When MARB goes to "0", FOLO sets SAVA (242) to "1" so enabling the capstan 
notor to Totate in the FWD mode, As LOLU falls flip-flop LOTO falls,but REMA 
will only stay at "O" if the handler has gone in "Operate" with signal MAREN 


at level "1", 
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If after the fall of LOLU, LODAN is at "0" (pushbutton depressed), one-shots 
RILO and LOLU trigger once again, subsequently resetting LOTO in case MAREN 
is still at "oO", 

The reset of FF FOLO stops tape movement. FOLO resets with FOIN at "1", when 
the BOT marker is sensed or with SBAM at '1", when the STAND-BY pushbutton 
is depressed, 

When the loading operation is accomplished, with FOIN at "O" one-shot BOBA (281) 
will fire. If, when BOBA falls, NUOO is at “O", FF PEUN (2A2) sets. This flip- 
~flop switches the handler to the OPERATE status. 


4.2.4.2 — Rewind 


Waen the MIC issues a Rewind command, AITE is set to'1"and therefore RIVAN 
will be at "O". The same thing occurs when the command is issued by Field 
Tester signal RIATU. 

Conditioned by FOIN, RIVAN sets ARIA to "1" and sets FF RIAV (241). 

During manual rewinding operations, RIAV will be set by SERI. 

With RIAV, conditioned by FOLO-+BOBA-FRIA-MARE, at "0", O1RIN is also at "0" 
and enables the capstan to rotate in REV mode at roughly 300"/sec. 

Upon sensing of the BOT marker, one shots BOBA (2A1) and Fata (243)will trig 


ger. oO 
PRIA at "1" sets OTRIN to "1" which de-energizes the capstan motor. - 

During the whole up-time of FRIA, the capstan motor will continue to rotate 
through inertia, At the fall of FRIA, FF FOLO will set enabling thus FWD 
drive to the capstan, By this inversion of the capstan drive mode, movement 
will stop just in the same way as it occurs when the BOT marker is sensed 
during loading operations. 

BOBA will reset RIAV if MAMAN is at "0", BOBA is generated when FOINN goes 
to "O" or at the fall of FRIA if FOINN is at "0", 

This last condition guarantees the resetting of RIAV in case tape stops with 
the BOT marker under the photosense unit during a REV phase operation, 

In fact, because of FOIN at "1", FF FOLO would remain in reset at the fall 
of PRIA, With RIAVN at "O", OIRIN is also at "0", consequently, if the above 
mentioned condition were not existant, the handler would go into Rewind and 
unthread the media, 

RIAV can also be reset vy REBU or SORI when in Out of Service (MARE at 1"), 
or by depressing pushbutton STAND-BY (SBAMN at ™ Whe 

When the handler is in Rewind and Unload, BITE goes to "1" and RIVAN to "O'S 
a condition that also occurs with Field-Tester Rewind and Unload sigrel SCATU, 
BITE and SCATU place SECI to "1" and by setting FF GIOP (132), light the 
UNLOAD pushbutton on the operator control panel. 

Conditioned by FOIN, RIVAN places ARTA to "1" and sets FF RIAY. 

Tape movement is produced just as in the Rewind description above. te) 
When tape motion steps on the BOT marker, ERCO (243) at '1" places the han 
dler in the Out of Service status, 
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Flip-flop CIOP is reset with REBU or, during a new loading operation, with 
signal LOSE, 


4.2.5, —- Servosystens 


4.2.5.1 — Vacuum Bin Lamp Circuit 


The vacuum bins fluorescent lamp is AC powered at a frequency of 20 Kitz 
through a Bodine oscillator, 
Fig. 4.1. shows the power supply schematic for this lamp. 


Fig. 4.1. - Fluorescent Lamp Supply Circuit 


Control photodiode COLA drives SELA that, by varying the oscillators power 
supply, ensures constant lamp brightness and avoids damage or excessive lamp 

deterioration, 

Through adequate PWB SELA (243) pot adjustment, the oscillators power supply 
may be set to the level required for proper servo-reel functioning. ’ 

SELA output signal ULAC, controls the TR "series" transistor that is suppli, 
ed by the -24 V voltage (LAFBA), 

In ease of any lamp failure SILA goes to "i", placing the handler in the Out 

of Service status and holding FF LOTO (231) in reset, so as to impede loading 


operations. 
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4.2.5.2 = Capstan Motor Circuit 
Figure 4.2, illustrates the blook diagram of the capstan motor supply cirouit, 


OSCA 


Phototran 
sistor 


Anplifier 
Circvits 


-—Y— ‘Tachometer 


CAVAN: Dise 
> 
Fig. 4.2, — Capstan Motor Supply Circuit 
The optical tachoneter group generates a sine-wave the period (T) of which 
is proportional to the motor apeed, 
Level oan vary from 50 to 150 mV. See figure 4.3.. 
% 
8 
2 
8 
Fig. 4.3. - Phototransistor Output Signal (@) 
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This signal, TAMA, is then fed to board PATO which is physically mounted on 
the motor itself. 
The amplified signal ig shown in the figure below, 


412.V 


-6V 
i 


Fig. 4.4, - PATO Output Signal 


Signal TAMA is squared and limited to the required level by PWB TARA whose 
output, signal TAMAN, is utilized to trigger one-shot MBCO. 

This produces a succession of clocks having a period (2) proportional to the 
speed of the motor to trigger the precision one-shot OSCA (UNAP). 

The period of UNAP is shorter than the tachometer clocks period "I", there, 
fore OSCA has a variable "S" period which will be dependent upon the "T" pe 
-ried variations, henoe the motor speed, See Fig. 4.5.4 

Board INTO integrates signal OSCA, giving a control voltage the level of 
which is proportional to the portion "S" of signal OSCA, 

Signals CAVAN and CINAN select the FWD and REV INTO channels respectively, 


I Tal | emer 


2 To ; 
] Signal OSCA 


Fig. 4.5. — Capstan Timing Signals 
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The INTO outputs, signal VIANA (FWD drive) and REVE (REV drive), will assume 
@ voltage level which will be dependent upon the period of OSCA. 

Board POCA amplifies signals VANA and REVE, outputting signals COFOR and 
COREV which in turn respectively oontrol the capstan motor FWD and REV drive 
power circuvite, 

Signal TAMA is inhibited at the start and at the end of a tape movement for 
the entire period of one-shot INTA (2B1). 

During thie period the capstan motor will be driven with constant acoelera 
tion or. deceleration so as to avoid excessive stress on the tape, 

Rewind signal 01RIN sots directly on PB POCA, causing a constant voltage 
reverse movement, 


4.2.5.3 - Reel Motora Cirouit 


Figure 4.6. illustrates the reel motors servoing circuit, 
The light emitted by the bin lamp is oolleoted by the light pipe which,being 
partially oovered by the media, will be subjeoted to a quantity of light pro 
portional to the height of the tape loop within the bin, 


Light Pipe 


Upper Photores!stor 
: \ Reel Motor. 


Tape Loop tn BSS 


Anplif ler 
Cireults 


Lower Photoresistor 
Fluorescent Lamp. 


Vacuim Bin 


Fig. 4.6. — Reel Motor Drive Circuit 
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The photoresistors, located on the two extremities of the light pipe, are 
part of the SEBO PWB current amplifiers input circuit, 

Light variations, caused by tape movements in the bin, give way to ourrent 
changes that amplified by SEBO, enable to control the reel motor power cir 
cuits, 

During loading operations the SEBO boards, one for each reel motor, are en 
abled by signals COTA1 at "1" (upper reel motor) and COTA2 at "1"(lower reel 
motor), 

COTA1 goes to "1" when, after the energizing of RL1 (MALE1 at 1"), the pneu 
matic reference interlock S1 is made (VASA1 at "1"), 

COTA2 goes to "1" when, after the energizing of RL! (MALE1 at 1"), both the 
reference $1 (VASA1 at '1"') and the out-of-service $3 (POSI1 at 1") pneuma 


tic switches are made, 
Applied to the inputs of the lower motor SEBO board are FOPO and FOPA, gene- 


rated respectively by photoresistors FOSS and FOIS. 

The outputs of board SEBO, signal PIBI for clockwise rotation and signal PI- 
BO for counter clockwise rotation, are utilized to drive the motor power cir 
cuits. 

Applied to the inputs of the upper motor SEBO board are FOPI and FOPE, gene- 
rated respectively by photoresistors FOSD and FOID. The outputs of this SEBO 
board, signal PIBE for clockwise rotation and signal PIBA for counterclock - 
wise rotation, are utilized to drive the motor power circuits. 

Sawtooth signal DESE sets the length of the drive signals. 
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4.2.6.1 =— Read Cirouite 
These circuits, as illustrated in Fig. 4.7., comprise the following PWBs: 


~ PAMI : linear amplifier 
- PARI : read head alignment 
- TRAL : power transmitter. 


To Field-Tester 


= TRAL 
}ro T2E Interface 


Read Head 


PM/NRZI 
Fw 


Bey: Select, 


Fig. 4.7. - Read Circuit Block Diagram 


PAMI 
This is a linear amplifier that amplifies and limits the magnetic head sig 


nals to a 2 V pp. level through a gain pot, This adjustment is necessary to 
compensate head tolerances and amplitude variations that arise with diffe 


rent handler speeds, 


PARI 
This comprises a delay line which enables to traneversally realign the sig 
nals of the various tracks, consequently compensating the static akés} of the 
magnetic head, 


ae 
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It has two amplifier channels (one for the forward and one for the reverse 
drive mode) that, through adequate gain pot adjustment, compensate the atte 
mation differences caused by the delay line. 
Delay settings are accomplished with jumpers, 


TRAL 
This is a power transmitter that drives the NTH/MTC connection cable. 


The read cirouit selection is described in para. 4.2.3.3. 

TRAL signals APAT/MITA constitute the outputs towards the Field Tester, AIFEU/ 
MIFEU the outputs towards the MIC whereas AIFES /MIFE9 constitute the return 
grounded to the TRALs, 

The PARI boards are only fitted on those handlers having the NRZI option. 

On 7 track handlers all the GIFEU and LIFEU bit boards will be missing. 


4.2.6.2 = Write Cirouits 
These cirouits, as can be seen in Fig.4.8., comprise the following PWBa: 


- URES : head alignment one-shot 
- AMRU ; write flip-flop 
- CADI : calibration resistance 


Strobe Inhibit Write PM/NRZI 


Write Head 


Inhibit Write 


Gj Pre-erase Head 


Fig. 4.8. — Write Circuit Block Diagram 
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Consists of a fast recovery one-shot whose up-time is pot adjusted so as to 
enable the compensation of the write head static skew, through realignment of 
the various tracks, 


ANEU 
Is a flip-flop that drives the two write current switches, 


CADI 


Consists of the write current calibrating resistors and a oircuit that varies 
thia current, which will result greater when in NRZ and smaller when in the 
PM mode, 


CADI_F 


This is fitted with the pre-erase head calibrating resistor, 


Strobed by RETEN (243), signals AIPUN to MIPUN trigger the respective URES, 
REO11 to REO91, which in turn switch FFs AMRU, 

SERUN at "0" seleots the AMRU flip-flops. 

INIR at "1" disables PWB CADI consequently inhibiting the write function, 
Clock RERON (233) is used to reset the AMRU flip-flops which, in turn, trig 
ger the URES one shots, These, being in set, have signals RBi11 to RE191 at 
level "0", 

If the recording density is PM (1600 bpi), signal MISED at level 4" is utd, 
lized to vary the write current by acting on boards CADI. 


4.3. — MECHANICAL DESIGN 


The handlers tape transport, es illustrated in Pig. 4. 9.a) and b)s comprises 
the following assemblies: 


—- Tapa transport assembly 

- Vacuum bins and motor assembly 
~ Pluorescent lamp assembly 

- Head assembly 

=- Photosensor assembly 

- Auxiliary assemblies, 
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Fig. 4.9. a — Tape Transport (Front View) 
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Fig. 4.9, b.+ Tape Transport (Rear View) 
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4.3.1. ~ Tape Transport Assembly 
The tape transport consists of the following: 


+ Capstan motor 
~- Capstan 
- Reel notors, 


4.3.1.1 = Capstan Motor 


The capstan motor is a low inertia DC motor whose speed is controlled by an 
optical tachometer. 

An exploded view of the motor is given in Pig. 4.10., which also shows parts 
of the tachometer group, 

The tachometer disc is an annulus having photo-etched transparent segments 
on its periphery. The number of these segments varies depending upon the 
type of motor used. 


‘Capstan Motor 


Phototransistor 
Tachometer Disc 


Sector Group 


PATO PwB 
Pot 


Cover 


Fig. 4.10, - Capstan Motor and Tachometer Group 
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The sector mask, made from a photo-etched disc, is glued to a bushing that oO 
may be rotated to give fine adjustments. 

The tachometer group also comprises of the PATO board used to amplify the 
phototransistor signals. 

Other motor characteristics are given in the table below, 


€ MOTOR SPEED 
TAPE MOVEMENT SPEED TACHOMETER DISC GROOVES REWIND 


18,75"/sec 


37,5 "/sec 


75"/sec 


4.3.1.2 = Capstan 


Consists of a single rubber covered cylinder keyed to the motor shaft through 
a split Looking cone, as illustrated in Fig. 4.11..°° 


oO 


Lock Nut 


Capstan Cylinder 


Split Locking Cone 


Capstan Motor 
Fig. 4.11. — Capstan and Locking Cone Group 


The capstan and its locking cone form a unique group. (@) 
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4.3.1.3 - Reel Motors 


These are DO series motors with two windings, one-for the CW and the other - 
for the CCW rotation, | 

The notors are braked by an electromechanical brake group, fitted on the 
rear part of the motor shaft, See Fig. 4.12.. The motors are mounted on ‘the 
handler casting with their shafts protruding,thereby giving direct drive to 
the reels, 

Motor drive is controlled by the tape loop position sensed by the photoeléc 
tric system in the vacuum columns, 


Reel Motor 


Brake Group 


Fig. 4.12. ~ Reel Mator 


4,3.2. —- Vacuum Bin and Motor Assembly 


The assembly is made up of two vacuum columns and a vacuum pump, as illustra 
ted in Pig, 4.13.. 

The internal wall and external panel are made of glass, 

The internal wall must be absolutely transparent so as to enable the bin lamp 
light to be detected by the pertinent devices that oversee the reel motor con 
trol, The external panel, though of metalized glass so as to avoid external 
light influence, must still enable sufficient vision of the media, 

The side walls are fitted with a light pipe which, through the pertinent photo 
transistors, receives the light variations that permit the driving of the 
reel motor circuits, 

Closure of the upper bin cover enables the tape to be drawn in the vacuum 


MTH 163-166-172 


description 63 4,809.1, 068.0/A 


GENERALS ELECTRIC 


‘GENERAL ELECTING BHFORMATICN SYSTEMS TAL 


Upper Bin Cover 


Photoresistor FOSD 


Lae Photoresistor FOSS 


Internal wall 


External Panel 


Side Walls 


Pe ad al FOID 


oe FOIS 


Fig. 4.13, -— Vacuum Bin Assembly 
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columns during loading operations. 

The vacuum motor will ensure a 600 to 830 mm Hg pressure inside the vacuum 
columns so as to impart a tension of 225 to 275 g onto the tape, in order to 
obtain the satisfactory friction coefficient between capstan and the tape 
wrapped round it, 


4.3.3. - Fluorescent Lamp Assembly 


This assembly is housed behind the tape transport and the internal bin well. 
See Pig. 4.14,. 

The lampholders are fitted on a vertioal hinged support so as to enable easy 
lamp changes. The support also mounts the power transistor and the Bodine 
oscillator, 

Fixed on the main casting and beside the fluorescent lamp, there is the con 
trol group that comprises a light pipe fitted with photodiodes, 


ieee oS Sacre 


Bodine Oscillator 


Fig. 4,14, + Fluorescent Lamp Assembly 
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4.3.4. - Head Assembly 
As illustrated in Pig. 4,15., the head assembly is composed of the following: 


~ Read and write heads 
- Tape Cleaners 
-\Tape Guides 


-Tape Guide Tape Cleaner 


Anti Cross-Talk Shield 


“Head cover 


Jape Cleaner 


Fig. 4.15, - Head Assembly 


4.3.4.1 - Read/Write Heads 


Figure 4.16, shows the detailed parts that make up a magnetic head. 

Each read and write head track is comprised of a toroidal shaped pack of mea 

tal laminations, These are highly resistive to friction, have high permeabi, 

lity and offer high electrical resistance so as to limit the heat induced by 
parasite currents. 

Bach pack of laminations is separated by a shield to reduce track to track 
interference, The read and write heade are also shielded from each other. @) 
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Fig. 4.16. — Magnetic Head Assembly 


The magnetic heads are mounted on a precision plate, The pre-erase head is 
fitted just in front of the write head (only on 9 track assemblies).This seo 
tion is wide enough so as to enable the erasure of the entire media width, 
The head assembly group is also fitted with an anti cross-talk shield,having 
ra lamination pack in corrispondence with the write head, that cuts down the 
flux dispersions avoiding interference with the read head, 


4.3.5. - Photosensor Assembly 


This assembly is composed of a lamp and two photodiodes that, housed on the 

central wall just outside the right hand vacuum bin, senses both the BOT and 

_EOT reflective strips. 

The bin lamp beam is directed towards the media and, when the reflective strips 
arise, is reflected to the photodiodes that then issue the BOT and EOT status 

signals. 


MTH 163-166-172 
description . 67 4.809.1,072. 0/4 


GENERAL GQ ELECTRIC 


(GENERAL FLECTRIG BFORMATION SYSTERS TALIA 


4.3.6, ~ Auxiliary Assemblies 
Comprising the following devices: 


- File reel lock 

~ Write Inhibit group 

- Reel motor brakes 

- Packing arm 

- Out of Service interlock 

~- Reference interlock 

- Upper bin cover interlock 

- Front handler door interlock 
- Rear handler door interlock 


4.3.6.1 ~ File Reel Lock 


This device is fitted on the lower reel motor and enables easy installment 
and removal of the file reel from the hub, 

As can be seen in Fig. 4.17., it is comprised of the actual hub itself, ring 
and shoe assembly, cam and lock knob. 

Turning the lock knob CW, the cam pulls the disc towards it and squeezes the 
ring and shoe assembly producing a sufficient ring expansion to secure the 
reel, 

Turning the lock knob CCW enables to free the reel exactly in the opposite 
way as described above. 


Ring and Shoe Assembly 
Dise 


Lock Knob 


Fig. 4.17. — Reel Lock 
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4.3.6.2 - Write Inhibit Group 


The composition of this group is illustrated in Fig. 4.18.. 

The group is made up of a relay on whose armature is fixed a lever actuated 
by the sensor plunger. The sensor is installed beside the lower reel hub and 
Signals whether the write permit ring is fitted on the supply reel. See Fig. 
4.19, 

If the ring is present, the sensor, through the moving lever, will energize 
the relay which incorporates its own hold-on contacts. 

The other pair of relay contacts set signal INIR2 to "1" which issues the 
DEM with an Enable Write signal. 

When on the other. hand the write permit ring is not fitted, the relay is no 
longer energized, Signal INIR2 remains at “O" and issues a Write Inhibit sig 
nal to the DEH, causing the FILE PROTECT pushbutton, on the operator control - 
panel, to light. 


Sensor Plunger 


« 


Moving Lever 


Lock Collar 


Fig. 4.18. - Write Inhibit Group 
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‘Lock Nut 


Sensor Plunger 


Fig.’ 4.19, = Sensor Group 


473:6.3 - Reel Brakes 


These groups are fitted on the rear part of each reel motor shaft and, as 
can-be seen in Fig. 4.20., consist of the following parts: 


- Brake housing, fitted with the command solenoid 
= Pressure spring 

- Spring loaded plate,free to move axially 

- Brake disc, with friction material 

- Splined shaft 

- End plate, 


The brake dise is keyed to the splined shaft and positioned between ‘the 
apring loaded plate and end plate, a 

The stopping or blocking action ia produced by the. amount of exerted spring 
pressure with which ‘the brake disc is forced between the spring plate and 

end plate. , 

When the brakes are on, the condition will be visualized through the BRAKES *) 
indfcator situated on the handler casting, See Fig, 4.9.8). 
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Brake Housing 


Pressure Spring 
Spring Plate 


Brake Disc 


Fig. 4.20. - Reel Brake Group 


4.3.6.4 — Packing Arm 


The tape packer arm consists of a spring loaded lever having on its ertreni, 
ty a neoprene cylinder fitted between two steel shells, one of which acts as 
a shoe or skid, 

The pressure exerted by the spring is about 65 grams, sufficient to keep 
the pad contacting the winding tape, 

When the packing arm is lifted from the tape and brought to ite idle posi, 
tion, it opens the 55 interlock contacts that will consequently inhibit any 
loading operations. This tape packer device allows better packing of the me 
dia and forces out any possible air pockets thet form between the coils, 
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SS Interlock 


Neoprene Cylinder 


Spring Lever 


Tensioning Spring 


Travel Limiting Plate 


Stop Post 


Fig. 4.21, = Tape Packing Arm 


4.3.6.5 = Out of Service Interlocksa 82 and $3 


These are two differential pneumatio switches that place the handler in the 
Qut of Service statua whenever the tape reaches a limit condition in the 
vacuum columns, 

There are two limit sensors, one situated on the upper and one in the lower 
part of each colum, 

As illustrated in Fig, 4.22,, the interlock switch is composed of a central 
body fastened to the casting, a diaphram, plunger, return spring and a con 
tact group. 


MTH 163-166-172 
description 12 4,809.1.077.0/A 


Honeywell 


Honeywell information Systems ila 


Central Body 


Plunger 


Spring 
Thumb Screw 


Diaphraga 
Casting 


Contacts 


Fig. 4.22, — Pneumatic Interlock Switch 


The swith is called upon to operate : 


—- Under normal running conditions (tape loop positioned between the two limit 
sensors). 


When the vacuum level, overcoming the tension of the return spring, forces the 
diaphragm to nold the switch contacts closed through the plungar. 


~- When the tape loop goes beyond the lower limit sensor. 
Vacuum pressure will no longer act on the tape and the diaghragm, forced to its 


idle position through action of the return spring, causes the switch contacts 
to open. 


— When the tape loop goes beyond the upper limit sensor 


Vacuum pressure will be applied to both sides of the diaphragm which will 
consequently be forced to its idle position under action of the return spring. 


4.3.6.6 — Reference Interlock $1 


The purpose of this switch is to place the handler in an operating condition 
when sufficient bin vacuum has been reached upon tape loading operations. 
This switch also releases the brakes when the vacuum pressure is no longer 
sufficient to draw in the tape loop so as to avoid undue erumpling of the 
media. during unloading operations. 

The interlock is activated when bin vacuum reaches roughly 710% of its nomi 


nal value. Fitted with an adjustment thumb screw, the switch oan be set to 
any desired operating point, 
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Apart from the group of contacts, this interlock switch is identical to the 
Out of Service switch described in para. 4.3.6.5e. 


4.3.6.7 - Upper Bin Cover Interlock 54 


As illustrated in Pig. 4.23., this interlock is composed of a three position 
al plunger that commands two microswitches, The plunger is normally actioned 
by the upper bin cover but can also be actioned manually,.when tape movement 
control is to be done with the bin cover open. 

The purpose of the interlock is to prevent tape loading operations when the 
bin cover is open; in fact if this were the case, the handler would be plac 
ed in the Out of Service status. However,if a tape movement check with the 
bin cover open is required, the handler may be made to function by manually 
extracting the interlock plunger. In this condition though, only if suffi 
cient tape loops are already in the columns will it be possible to effect a 
loading operation as the media would not be drawn in the bin, 


Microswitch 


Microswitch 


Fig. 4.23, . Upper Bin Cover Interlock 
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4.3.6.8 ~ Front Handler Door Interlock SO 


This interlock is built in the front door and sliding window to prevent the 
@)] handler from being placed in the OPERATE status in oase the above are left 
open, 


4.3.6.9 - Rear Handler Door Interlock S01 


The microswitch is activated, and prevents the handler from being switched 
on, whenever the rear door is open. 

If necessary however, the switch plunger oan be pulled out so as to simulate 
the closed door condition. 


4.4. - POWER SUPPLY 


4.4.1.4. = General 


The Power Supply provides the following voltages: 


DG VOLTAGES AC VOLTAGES: 


0 


-20V 23 V 


-24 V 5,5 V | 


“BV | 


The Power Supply is the same for both the 220 V - 50 Hz and the 208 V -60 Hz 
versions, When passing from one nains supply to another,it will be necessary 
to change the lapsed time counter and the wiring connections on the primary 
windings of transformers 71, 12 and 73, 


.¢) 
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4.4.2. - Electrical Characteristics 


4.4.2.1 ~ Input 


3 phase mains without neutral 
Mains voltage variations 
Mains frequency variations 


Soerent data Dy vien’ asatval 


cos 9 j mains and load 


Power drain (with nominal mains) 


4.4.2.2 — Output 
- DC voltages 


LIMITS 


220 V = 5D Hz of 208 V— 60 Hz 


+ 108 max, 


+ max, 
Phase X= 4,4 A-Y = 3,258 -Z 6 3,254 
Phase X# 0,78 -Y¥40.9 -2+0,9 


t.4 kW max. 


ace aes. | DESCRIPTION 


Supplies the Electronics module. Output is stabilized to + 2%.of 
nominal value, with 50 to 100% load variations and mains varia 


tions as per para, 4.4.2.1. With max load and mains at +408, 
cipple aust be < 10 av, 


Supplies the Electronics module, Derivad from the +20 V through 


a delay relay, 


Supplies the Electronics aodule, Output is stabilized to 4 2% of 


nominal value, with 50 to 100% load variations and mains vari 
tions as per para, 4.4.2.1, With amx load and mains at + 10%, 
cipple aust be < 10 mV, 


Supplies the capstan motor, 


Supplies the fluorescent lamp, main breaker and brakes. 


Supplies photosensor and optical tachometer lamps, 


Supplies the reel motors, 


DESCRIPTION 


Supplies the vacuum sotor, 


Supplies the sawtooth signal generator (PHB SELA) 
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4.4.3. - Theory of Operation 


The Power Supply furnishes 3 non stabilized DC voltages: +23 V, -23 Vand 
the 448 V, derived from three-phase bridge rectifiers and filter capacitors; 
and 4 stabilized DC voltages: +20 V, -20 V, +20 VR and -5,5 ¥. ‘The +20 and 
-20 V are stabilized within 2% of nominal value with "series" adjustment oir 
cuits. 

Apart from certain component values and the number of mounted power transig 
tors, these two circuits are basically identical, each being composed of an 
output voltage stabilizer and current limiter, 

The +20 VR is derived from the +20 V through a delay relay, while the -5.5 V 
is derived from the -20 V through a Zener diode, 

The Power Supply also comprises the following auxiliary cirovits: 


- Voltage protection 
= Phase fall proteotion 
= Overtemperature protection 


4.4.3.1 = Output Voltage Stabilization 


The stabilizing circuit compares a portion of the output with a constant re 
ference voltage. The result of the comparison gives risa to an “error voltage" 
that varies with the actual output itself, 

The stabilized output is obtained as follows: 


- If the output voltage decreases, either because of a decrease in the input 
voltage or a rise in the output load current, the error voltage also tends | 
to decrease. The series transistor is driven harder in order to bring the 
output voltage to its nominal value, 


~ If the output increases, either because of an increase in the input volt 
age or a decrease of the output load ourrent, the error voltage now rises, 

_ This deoreases the conduction of the series transisters so as to bring the 
output voltage back to its nominal value, 


4.4.3.2 = Output Current Limitation 


The Power Supply will only stabilize the +20 and -20 V if the load. current 
does not reach the specified maximum values, 

If the load requires a greater current level, the Power Supply changes its 
functional oharacteristios and behavesas a constant current generator and no 
longer aa a constant voltage generator, 

fo accomplish this, the output voltage deoreases with the deorease of the 
load resistance, until a 0 V level is reached, The output is pratioally short 


circuited. 
The generated current limiter senses the value of the load current through a, 
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low value resistor, series connected to the output. 

The voltage drop across this resistor in therefore proportional to the gene 
rated ourrent but, being rather small, has to be amplified toa suitable 
working level, 

When the output ourrent reaches a given value, the voltage drop across the 
resistor goes to a fixed level that, after amplification and independently 
from the error voltage, drives the series transistors so as to obtain a con 
stant max ourrent output. The output voltage is therefore dependent upon the 
load, 

The max current can be adjusted. through a rheostet, 


4.4.3.3 = Voltage Protection 


If the below listed variations are imposed on the following voltages, the 
Power Supply is automatically switched off, 


ee ee ee 


The +48, +23, -23 and ~24 V operating points are established with preset di 
viders, while the +20 and -20 V operating points can be pot: adjusted. 

Each protected voltage has a divider, the output of which is fed to a level 
discriminating differential amplifier, There are two of these differential 
amplifiers, one for the negative and one for the positive variations, the 
ORED outputs of which control the RL3 command circuit. When de-energized, 
this relay causes the Power Supply to switch-off, 


4.4.3.4 - Phase Fall Protection 


This circuit consists of a reotifier bridge, the output of which goes to an 
instantaneous zero level whenever a mains phase falls. This causes the con 
duotion of a controlled diode which in turn drives the command circuit. 
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4.4.3.5 - Overtemperature Protection 


The Power Supply is equipped with an overtemperature protection device that 
controls the heat level on the transformers, the +20 V heat sinke,oapstan and 
reel motor power cirouits. 

Tt comprises six series connected thermoswitches which aot upon the RL3 relay 
command cirouit, Whenever a thermoswitoh opens, RL3 is de-energized and pow 
er is removed from the equipment. 


4.4.4. - Functional Description 
For this description, refer to Dwg. n° 14432940, chaptera: 


~ 2219:for service and command circuit diagrams 
= 2220:4 23 and +48 V Power Supply circuit diagrams 
= 222114 20 and -5.5 V Power Supply circuit diagrams. 


During the description, reference coordinants are given,in brackets, to easily 
locate main components. 


4.4.4.1 — Maine Distribution and Command Circuits 


The 3 phase AC mains supply is epplied to oonneoter J22 and from here oan be 
directly derived to supply the next handler on connector Y22, 

Between the connection of J22 and Y22, two phases are inverted to obtain par 
tial load balanoing on the primary supply input. 

Filtered by 12 and 13 (A2), the mains supply is now fed to transformer T2 
(B2) whose secondary, through the D19 to D24 bridge rectifier and C1 filter 
capacitor, supplies the -24 ¥. Through the open contacts 15-16 of main break 
er TEt (B3), the ~24 V is then fed to connector J20 (D3), pins 10-3, to pow 
er the operators control panel OFF lamp (LOFF). 

By pressing the ON pushbutton, J20 connector pins 2-6 (D3) are isaued with 
~24 V signal SBTO and TL1 is energized through the open contacta 5-6 of re 
lay RI4 (C3). 

Main breaker TLi is held-on with the closed contacts 6~7 of RL3 (¢3) in turn 
fed with ONOF from pins 1-4 of connector J20, 

ONOF, a -24 V signal, is supplied through the open contacts of the operators 
penel OFF pushbutton and those of interlock S01. 

fhe RL} reley is energized if the protection circuits have not been called 
upon. 

When energized, TLi supplies: 


= Transformers T1. and 73 

= Blowers H1 to H3 

- fhe CON 271 elementary unit 
- Blapsed time counter 
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= Delay relay RL5. 


With the closure of the RL5 contacts (B4), relay RL4 (B4) is energized. 
Through the closed contacts 9-11 of this lest mentioned relay,the +20 R volt, 
age is derived from the +20 V. This delayed voltage is then fed to the P6-4 
terminal board (B4). 

Opening of the RL4 contacts 5-6, inhibits the energizing of main breaker TLt 
when the operators control panel ON pushbutton is depressed, 

The Power Supply is switched off through the de-energizing of TL1 whenever: 


= The operators control panel OFF pushbutton is depressed 
~ The S01 interlock opens (rear handler door open) 
~ RL} de-energizes (protection circuits have been called upon). 


4.4.4.2 - +20 V Supply 


Power Circuit 


This circuit is composed of a T3 transformer secondary (D1) that, through 
bridge rectifier D7 to D12, furnishes a DC voltage filtered by capacitor C3, 
This voltage ia set by the "series" transistors TR2 to TR5 (C4 - C5). 

These transistors pratically form an emitter-follower having an emitter re 
sistance composed of the Power Supply load, Resistors R14 to R17 bias the 
pertinent enitter to adapt the gain of the four transistors, 

If the output voltage decreases, the error voltage, through TR6, causes to 
increase the conduction of TR2 te TR5 so as to bring the output to its nomi, 
nal value. 

If the output increases, the error voltage, again through TR6, causes transis 
tors TR2 to TR5 to conduct less so as to bring the output voltage back to its 
nominal value once again. 

Capacitor C6 (D7) further filters the voltage before it is fed to the Power 
Supply output terminals. 


Comparator Amplifier Circuit 


The comparator compares a portion of the output voltage, derived from the 
Ri3-RV2 and Ri2 divider, with a constant reference voltage obtained through 
Zener diode D35. This is accomplished by applying the first voltage to the 
base and the second to the emitter of TRIO which is supplied with -20 V. 
With nominal output voltage (420 ¥), the base of TRIO is negatively Ddiased 
with respect to the emitters the transistor therefore conducts and its col 
lector issues a certain "error" voltage. Any output variations will be par 
tially applied to the base of TRIO through the voltage divider. 

If the output voltage increases, the base of the transistor goes to an even 
lower negative level causing an increase of collector current and conse. 
quently lowering the "error" voltage, 
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If the output decreases, the base of TRIO becomes less negative causing a 
collector ourrent decrease and consequent rise of "error" voltage, 

The amplifier is biased through capacitor C10 to avoid any ripple from being 
considered, 

Error voltage and therefore the output level may be adjusted through pot RV2, 
The output of amplifier TR1O is fed to emitter-follower TRI1 to match the 
current requirements of the power circuit. 


Gurrent Limiter Circuit 


This circuit senses the Power Supply output current through resistors R22~R23 
(E2), series connected to the output. These resisters produce a voltage drop, as 
directly proportional to the current, that in turn is applied to the base of 
TR13, which has load resistor R8 common to TRIO, 

During normal conditions (output current less than max. limit) [R13 is cut- 
off. 

When the cutput current reaches the set level, the voltage drop on k22-R23 
forces the base of TR13 to go negative with respect to the emitter, causing 
the transistor to conduct, 

The lowering of the error voltage decreases the conduction of the series 
transistors while the decreasing output voltage maintains the current to the 
constant max set value, This level can be adjusted through pot RV4, 


4.4.4.3 - -20 V Supply 


Power Circuit 


Composed of a 13 transformer secondary (B1) that, through bridge reotifier D1 
to D6, furnishes a DC voltage filtered by capacitor C2 and set by TRI (B4). 
TR1 base current is set by emitter follower TR] that is driven by the error 
comparator amplifier cirouit. 

If the output voltage decreases, the error voltage causes a heavier conduct 
ion of TRI that brings the output voltage back to its nominal value, 

If the output increases, the error voltage lowera the conduction of TRI so 3 
to bring the voltage to ita nominal value once again. 

Capacitor C5 {C7) further filters the voltage before it is fed to the Power 
Supply output terminals. 


The comparator compares a portion of the output, derived from the Ré6 — RV1 
and R5 divider (B5), with a constant reference voltage obtained through Zener 
diode D34. This is accomplished by applying the first of these voltages to 
the base and the second to the emitter of TRI (B3). Thie transistor ia sup 
plied with a -30 V auxiliary voltage,which is drawn from a T3 transformer se 
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condary winding (a1) through the D31 to D33 bridge rectifier and filtered by 
capacitor C4 (A6), 

With nominal output voltage (-20 V), the base of TR is negatively biased 
with respect to the emitter; the transistor therefore conducts and its col, 
lector issues an error voltage. Any output variations will be partially ap 
plied to the base of TR9 through the voltage divider. 

If the output voltage increases, the base of the transistor goes to an even 
lower negative level causing an increase of collector current and consequent 
ly lowering the error voltage. 

If the output decreases, the base of TR9 becomes less negative, causing a 
collector current decrease and consequent rise of error voltage. 

The amplifier is biased through capacitor C11 so as to avoid ripple from be 
ing considered, The RVi pot enables to adjust the error voltage and therefore 
the output level.The amplifier precedes emitter follower TRS in order to sup 
ply the current necessary to drive the power circuit. 


Current Limiter Circuit 


This circuit senses the Power Supply output current through the R20 resistor 
(c3) which is series connected to the output. The voltage drop across the re 
sistor, directly proportional to this current, is then applied to the base 
of TR12 (C4) which has load resistor R1 common to TR9. During normal running 
conditions (output current less than max limit) TRI2 is cut-off, 

When the output current reaches the set level, the voltage drop across R20 
forces the base of TRI2 to go negative with respect to the emitter, causing 
the transistor to conduct. The lowering of the error voltage decreases the 
conduction of the series transistor,while the decreasing output voltage main 
tains the current to the constant max set value. This level can be adjusted 
through pot RV3. 


4.4.4.4 - -5.5 V Supply 


This voltage is derived from the -20 V supply through Zener diode D36 (B7). 


4.4.4.5 — +23 ¥ Supply 


The power circuit consists of a T3 transformer secondary (D2) which gives out a 
DC level of +23 V. 


The transformer output goes through the Di4, D16 and D18 rectifier bridge, with 
reference to the centre of the winding, and is then filtered with capacitor C9 


(04). 
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4.4.4.6 » -23 V Supply 


The power circuit consists of a T3 transformer secondary (D2) which gives out a 
DC level of -23 V. 

The transformer output goes through the D13, D159 and D17 rectifier bridge, with 
reference to the centre of the winding, and is then filtered with capacitor ¢8 


(D4). 


4.4.4.7 - +48 V Supply 


The power circuit is composed of a T1 transformer secondary (A2) that, through 
the D25 to D30 bridge rectifier, supplies a +48 V DC voltage in turn filter 
ed by capacitor 07 (As). 


4.4.4.8 - Fhase Fall Protection 


This circuit is composed of the D37 to D39 bridge rectifier (B6) supplied by 
the T3} secondary and D55 SCR rectifier (C6). 

The bridge output feeds that end of the potential divider composed of R35 and 
R36 in parallel with R37. The other end of the potential divider receives +20V. 
During nomal functioning conditions (all phases present) the bridge output takes 
on the values and waveform illustrated in Fig. 4.24.. 


4st phase 2nd phase rd phase 


Fig. 4.24. — Bridge Rectifier Output Waveform (all phases present} 


The instantaneous voltage never goes below -12 V therefore the divid 
ers output will be held under the 0 V level. 

If any one of the phases should fail, the bridge output will assume the wa 
yeform shown in Fig. 4.25.. 
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1st phase 3rd phase 


Fig. 4.25, — Bridge Rectifier Output Waveform (one phase missing) 


When the instantaneous voltage goes to O V, the divider output assumes a po 
sitive level forcing the D55 SCR rectifier to conduct, 

The D58 cathode voltage tends to zero; the Zener diode cuts-off consequently 
causing Out-off of TR14 and the de-energizing of RL3. The opening of RL3 contacts 
&-7 (C3) remove the hold-on of main breaker TL1 (B3). 


4.4.4.9 ~— Voltage Protection 


This circuit is essentially comprised of a voltage divider the output-of 
which is applied to a level discriminating differential amplifier with on 
ON-OFF output. 

One side of the divider is fed with the voltage to be protected while the 
other side receives a 10 V reference level of opposite sign, 

The +10 and -10 V references are obtained through Zener diodes D59 and D60. 
There are two distinct circuits, one for positive and one for negative va 
riations, Both are mounted on PWR TECAS1. See Dwg. n° 14453547. 


Positive Variation Protection 


This cirouit is basically composed of 4 voltage dividers, ORed with diodes 
D47_ to D50 (BT - C7). 

Amplifier TRO (D6) and differential amplifier TRIS — TRI5 (D5) are cascade 
connected, TRO receives the feedback through capacitor C15. 

With voltages at their nominal value, the ORed& output positively biases the 
base of TRI with respect to the emitter, forcing the transistor to conduct 
and hold saturated TR18. As the collector voltage is not sufficient to make 
gener diode D56 conduct, TRI5 is cut-off, 
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Whenever a voltage rises over the set limit, the ORed output value varies in 
order to bring TRIO to saturation. By cutting-off, the TR18 collector voltage 
rises causing Zener diode D56 to conduct,in turn saturating TRI5. As Zener 
diode D58 (B5) cathode voltage tends to zero level, TRI4 is cut-off. Relay 
RL3 de-energizes causing the Power Supply switch-off, 

The -20 and +20 V working pointe can be adjusted through pots RV6 and RV7 
respectively, 


Negative Variation Protection 

This circuit is basically composed of 4 voltage dividers, ORed with diodes 
D51 to D54 (D7). amplifier TR22 (D6), differential amplifier TR21-TR20 ané 
inverter TR16 (D5) are cascade connected, TR22 receives the feedback through 
capacitor C16, 

With voltages at their nominal levels, the ORed output negatively biases the 
base of TR22 forcing the transistor to conduct and hold TR21 saturated. As 
the TR21 collector voltage is not sufficient to make Zener diode D57 conduct, 
both TR20 and TR16 are cut-off. 

Whenever a voltage goas under the set level, the ORed output value varies 
bringing TR22 to saturation. By outting-off, the TR21 collector voltage rises 
causing Zener diode D57 to conduct in turn saturating both TR20 and TR16. As 
Zener diode D58 (B5) tends to level zero, TR1I4 is cut-off. Relay RL} de-energizes 
causing Power Supply switch-off. 

The =20 and +20V working points can be adjusted through pots RV8 and RV9 respec- 
tively. 


4.4.4.10,- Overtemperature Protection 


The ALI 040 Power Supply thermally protects 6 of its components through ther 
moswitches. These components are: 


Supply Transformers — 71-12-73 


Bach of which enoorporate 3 series connected thermoswitches, one on each 
primary winding, that open their contacts whenever the tenperature rises abo 
ve 105°C. 


+20 _V_ Adjustment Circuit Transistors: 
These have thermoswitch Tm3 physically mounted on their heat sink, 


Reel /Motor Command Circuit Transistors 


These have thermoswitch Tm2 physically mounted on the TR29 to TR31 heat sink. 
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Capstan Motor Command Circuit Transistors 
These have thermoswitch Tm1 physically fitted on the TR23 to TR25 heat sink. 


All these thermoswitches, fitted on heat sinks, open whenever the temperature 
rises above 75°C. 

The Supply transformer thermoswitches T3, T2 and T1 (D3) are series connect 
ed with M3, Tm2 and Tm1 (D4) that, with resistors R28 (B4) and R30 (c4), 
axe part of the TR? base divider (C5). 

One side of this divider (R28) receives the +20 V while the other (13) is 
fed with -24 V. 

When all the thermoswitohes are closed, the base of TR17 is negatively biased 
(voltage @rop on D43) with respect to the emitters the transistor is there 
fore cut-off, The collector voltage causes Zener diode D58 to conduct; TRI4 
saturates and holds RL3 energized (c4). 

If a thermoswitch opens, the base of TR17 becomes positive and the transig. 
tor saturates; the collector voltage, by going to +1.4 V, cuts-off D58 which 
An turn causes TRI4 to turn off. RL3 de-energizes and the Power Supply is 
switched off, 

Furthermore ALBR2 (m4) is grounded through R30 causing the OFF pushbuttens 
red lamp to light on the operators control panel (TAY 240), The OFF indica 
tor remains lit until closure of the thermoswitoh, 


4.4.4.11 - Capstan Motor Command Cirouit 


These circuita, see chapter 2220, are formed by two power amplifier stages, 
one for FD and one for REV drive, See Fig, 4.26, 


Forward Drive 


Composed of the TR24 — TR25 amplifier (DS), which is controlled through emit 
ter follower TR23, thia circuit is supplied with +23 V. 

TR24 and TR25 constitute an emitter follower whose emitter resistance is for 
med by the motor winding. In order to adapt the gain of the two transistors, 
resistors R77 and R78 determine a feedback on the pertinent emitter. 

Emitter follower TR23 is triggered by signal COFOR. 


Reverse Drive 


Composed of the TR27-TR28 amplifier (D6), which is in turn controlled by 
emitter follower TR26, this circuit is supplied with —2}3 ¥V. e 

TR27 and TR28 constitute an emitter follower whose emitter load is formed by 
the motor winding. To adapt the gain of the two tranaistors,-R78 and R79 de 
termine a feedback on the pertinent emitter, 

[R26 is triggered by signal COREY. 
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The capstan motor power supply is fed to the P7-11 (MOTOR) and P7-10 (LICO) 
terminals, Signal LIcO, present on RV5, is used by the current limiter PWE 


POCA, see para. 4.5.5.,while signal MOTOR is the feedback to the POCA boards 
seoond amplifier stage, 


Fig. 4.26. ~ Capstan Motor Drive Circuit 


4.4.4.12 = File Reel Motor Command Circuit 


These cirovits, see chapter 2220, are formad by two power amplifier stages, 
one for the CW and the other for the CCW rotation. See Fig. 4.27. 
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Clockwise Rotation 
This circuit is composed of the TR36-TR37 amplifier, controlled through emit, 
ter follower R35 (B6). 


R36 and TR37 constitute an inverter whose collector resistance is formed by 
both the CW field and rotor windings. 


In order to adapt the gein of the ‘two transistors, R102 and R103 determine a 
feedback on the pertinent base. 


Emitter follower TR35 is triggered by signal PIBI. 


Counter Clockwise Rotation 


This circuit is composed of the TR39-TR40 amplifier, controlled through emit 
ter follower TR38 (C6), TR39 and TR{O constitute an inverter whose collector 
resistance is formed by both the CCW field and rotor windings, 
Resistors Ri04 and R105 cause a feedback on the pertinent base in order 
adapt the gain of the two transistors, 

Signal PIBO triggers emitter follower 1R38, 


to 


The reel motor power supply is fed to the P7-6 (CW2), P7-4 (cCW2) and P7-5 
(co) terminals, 


a 


a 
= 


to] FOPO 


(counter= 
clockwise) 


Fig. 4,27. — File Reel Motor Command Circuit 
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4+4.4.13 - Machine Reel Motor Command Circuit 


These circuits, see chapter 2220, are formed by two power amplifier stages, 
one for the CW and one for the CCW rotation, See Fig. 4.28.. 


Clockwise Rotation 


This circuit is composed of the TR30-TR31 amplifier (a5), controlled through 
enitter follower TR29. 


TR3O-TR31 constitute an inverter whose collector resistance is formed by 
both the CW field and rotor windings. 
Resistors R98 and R99 cause afeedback on the pertinent base to adapt the 


gain of the two transistors. 
TR29 is triggered by signal PIBE. 


Counter Clockwise Rotation 


This oirouit is composed of the TR33-TR34 amplifier (B5), controlled through 
emitter follower TR32. TR33 and TR34 constitute an inverter whose collector 
resistance ia formed by both the COW field and -rotor windings, 

Resistors R100 and R101 cause a feedback on the pertinent base to adapt the 
gain of the two transistors. 

Enitter follower TR32 is triggered by signal PIBA. 


The reel motor power supply is fed to the P7~9 (CcW1), P7-7 (coW1) and 7-8 
(cO) terminals, 


4.4.4.14 — Service Relays 


The ALI 040 ia fitted with two service relays, see chapter 2219, RI1 and RL2 
(D1) that energize upon loading conditions with REMA at "0", 


RL1 Relay 


When de-energized, enables to supply the reel brake solenoids with 240 
(FRI), through contaots 5-6 (¢2), when no bin vaouum is present and when the 
upper bin cover is open, 

When energized, enables to supply the reel brake solenoids with -24 V (FR2), 
through contacts 5-7, whenever vacuum is present in the bins and the upper 
bin cover is closed, 

Furthermore, when energized, forces MAIE to "0" through contacts 9-11. 
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04 


(clockwise) 


co 


(counter= 
clockwise) 


o 
8 
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Fig. 4.28. — Machine Reel Motor Command Circuit 


BIZ Relay 


When energized, enables to supply the Inhibit Write relay, through oontaots 
9-11. During routine adjusiments of thia relay, contacts 9-11 are shunted 
by the closure of switch PS1, fitted on the Power Supply console, 
Furthermore, enables to AC supply the vacuum motor through contacts 6-7. 

See ohatper 2220 (¢2). 


4.4.4.15 — AC Voltages 


The ALI 040, see chapter 2220, provides two auxiliary voltages, preciaely 97 

and 20 V. ‘ 

The 97 V, that supplies the vacuum motor, ia derived from the primary wind 

ing of transformer T1 (A2) while the 20 V from one of ita seoondariea (B2), 

This last voltage. supplies the bridge rectifier of the circuit that gene, 
rates sawtooth signal DESE, See PWB SELA, para, 4.5.8.. *) 


MTH 163-166-172 
description 90 * 4,809.1.095.0/8 


GENERAL G&D ELECTRIC 


‘GENERAL ELECTRIC BM OFMATION SYSTEMS FALIA 


4.5, - SPECIAL BOARDS 


4.5.1. = PATO : Tachometric Amplifier 


General 


The board (Dwg. n° 22943884) is physically mounted on the capstan motor it 
self and amplifies the phototransistors output signal. 


Circuit Description 


The PATO board consists of an integrated cirouit operating as a high galing 
open loop signal amplifier. 

Pins 1 and 2 are the inputs while pin 3 is the output. 

The output signal symmetry is set with pot RV1, 

Resistora R8 and RO are in series to the optical tachometer lamp. 


4.5.2. ~- UNAP : Precision One-Shot 


General 


The board (Dwg. n° 01543372) furnishes a signal of duration inversely pro 
portioyal to the capstan motor speed, 

If the capstan goes beyond its rated speed, in other words if the tacho 
neter output signal has a period smaller than the internal up-time of one— 
shot UNAP, the output will be held at 0 V. 


Circuit Description 


The input signal is fed, directly coupled, to the bases of TR1 and TR4. 

With a O V input TRI is cut-off while TR2, in saturation, holds TR3 cut-off, 
The collector potential on TR3 is insufficient to make Zener diode D3 con 
duct, consequently TR4 is cut-off and the output on pin 4 goas to +6 V. 

With a positive tachometer pulse, transistors TR1 and TR4 saturate and the 
output goes to O V. Capacitor C1, by rapidly discharging on TRI, cuts off 
TR2. 

]R2 collector voltage rises and applied to the base of TR3, through diode D2, 
forces TR3 to conduct. As R8 is common to both emitter follower TR2 and TR3, 
the resulting feedback will speed up the switching time of the two transis 
tors. 

When TR3 reaches saturation, the emitter potential assumes such a level to 
cause the D3 Zener to conduct, 

As the input goes to zero, TRI cuts—off. while TR4 remains in saturation, be 
cause its base is positively biased by D3, 
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Capacitor C1 charges with a CR time given by C1 (RV1 +R5), and when the 
charge potential is above that of the emitter of TR2, the said transistor 
starts conducting. Aa a consequence the voltage on the collector of TR2 dg 
creases, cutting off TR3. 

The voltage on the TR3 emitter goes below the D3} conduction limit consequently 
the base of TR4 tends towards zero and the transistor blocks, 

The internal time of the one-shot, and therefore the capstan motor speed, can 
be adjusted through pot RV1. 


- 4.5.3. — PARA : Signal Squarer 


General 


This board has the essential purpose of squaring-up and amplifying the PATO 
signal to a standard level. 
The board (Dwg. n° 01543410) also mounts the following auxiliary circuits: 


- Two calibration resistances 

- Two burned EOT, BOT and tachometer lamp sensors 
- COTA signal generator 

- COTA2 signal generator. 


Circuit Description 

The input signal is AC coupled, with capacitor ¢1, to the TR2 hase divider 
network which, under no signal conditions, keeps the transistor in saturation 
and TR3 cut off. 

Under the said conditions, the potential on the collector of TR3 reaches a 
level that causes: the conduction of Zener D2, biasing the base of TRI so as 
to keep TR3 under saturated conditions and have the output at 0 V. 

When, with a negative going edge,the input signal intersects the zero point, 
TR2 begins to come out of the saturated condition causing TR3 to start conduo 
ting. The feedback caused by R14 ~ C2 speeds up the TR2 cut-off, 

The potential on the collector of TR3 goes lower than the level required by 
Zener D2 to conduct, causing the base of TR1 to go towards zero and cutting 
the transistor off. 

The output will therefore assume a value comprised between 415 and +18 V. 

As the input signal, with a positive going edge, intersectspoint zero, TR2 sa 
turates, consequently TR1 also goes in saturation bringing the output to 0 ¥. 
When +5 V is applied to pin 12, the output ia inhibited, This condition is 
utilized during the Start Stop phases. 
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Auxiliary Cirouits 


Resistors Rt and R2 are utilized as calibrators. The photosensor and tacho, 
meter lamps are supplied with -5 V and grounded through diodes D4 and Di. 

If the filament of one of the lamps goes in open circuit, the output voltage 
on either of its pins, 2 or 5,goes from 0 V to a level comprised from +7 to 
+10 V. 


The circuit generating signal COTA1, that enables the machine reel, is basi, 
cally comprised of transistor TR4 which is practically the NOR of signals 
MALE1 and VASA\, 

COTA1 goes to "1" when MALE! and VASA! go to "O". This condition is given by 
the energizing of RL! and closure of reference interlock S1. 


The circuit generating signal COTA2, that enables the file reel, is basical 
ly comprised of transistor TR5 which is practically the NOR of’ signals MALE1, 
VASA1 and POST1. 

coTa2 goes to "1" when MALE1, VASA1 and POSI1 go to "O", This condition is 
given by the energizing of RL1, closure of reference interlock St and Out-of 
-Servioce interlock 33. 


4.5.4. - INTO : Integrator 


General 


The purpose of this board (Dwg. n° Ot 543407) is to convert a variable dura, 
tion pulse into an analogio signal, the amplitude of which must result pre, 
portional to the duration of the input signal, 

The circuit utilizes the constant current charge of a capacitor whioh is ini, 
tially discharged at the arrival of the command signal and undergoes charge 
throughout the duration of the signal, 

The board has two sections, a negative one for FWD drive and a positive seo 
tion for REV drives. 


Circuit Desoription 


With a O V input on pin 12,transistors TR3 and TR4 are out off and no charge 
current is available for capacitor C6, TRI is out off while TR2 is in satu 
ration, keeping TR5 out off through D6, 

Let us assume that C6 be still charged with a previous circuit action, When 
the pulse generated by PWB UNAP is applied to the input, TR3 saturates oaug 
ing TR4 to become a constant ourrent generator looped around 06 and TR5, 
Simultaneously TRI goes in saturation, rapidly discharging capacitor C1 that 
causes TR2 to be cut-off, TR2 colleotor voltage rises and through Dé will 
saturate TR5, that in turn discharges C6, Under these conditions, the output 
on pin 14 remains at O V throughout the discharge time of 01. 
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When G1 has discherged, TR2 goes back to saturation,cutting off TR5 and caus oO 
ing C6 to start its charge path. C6 continues to charge until TR4 cuts off, 

in other words for the entire duration of the oommand pulse, 

The enabling pulse for the reverse drive mode is applied to the sections pin 

2. The negative section, forward node, has a similar function having the in 

put on pin 5' and enabling pulse on pin 1. 

Pig. 4.29. illustrates. the relative input and output signal waveforms, 


Check Pulse 


Integrated Signal 


Fig. 4.29. — INTO Input and Output Signals 


4.5.5. = POCA : Capstan Preamplifier 
General 


This board, sea Dwg. n® 01543451, has the purpose of amplifying the signal ge 
nerated by board INTO, to pilot the capstan motor power ocirouits. 

It consists of a high gain emplifier with a high impedance input. 

It also inoludes a current limiter to automatically out-in on Start and Stop 
conmand pulses so as to shape them with linsar leading and trailing edges. 

A rewind speed fine adjust circuit is also incorporated, 
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Cirouit Desoription 


The POCA board is composed of two series connected integrated cirmit ampli 
fiers, The output is fed to emitter follower TR} and inverter TR2, that re 
spectively control the FWD and REV motor power circuits. 

The two INTO signals are fed to pins 12 and 13 of this board, 

The ~14 V for FWD drive is applied to pin 12 while the +14 V for REV mode is 
applied to pin 13. 


Sto 
Opposite polarity pp tine 


Input to INTO for 
reverse mode 


Start time 


Continuous Mode Lever 
Stop 


Fig. 4.30. = Forward Mode Waveform 


Present on pin 716' is signal MOTOR which, having umfergons a 1.2 smplifica 
tion with respect to the board input signal, is the feedback to the seoond 
amplifier. 
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Because of the current limiter, during Start/Stop commands, the waveform on 
pin 16' will be as shown in Fig. 4.31.. 


Start time 


Fig. 4.31. ~ Current Limiter Output Signal 


The motor current is held constant by linearly increasing the voltage so as 
to compensate the motors back emf. The circuit that accomplishes this func 
tion is the current limiter, illustrated in Fig. 4.32.. 


212 


R19 


Rv 


R20 


R18 


Fig. 4.32. — Current Limiter 
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The circuit, whose feedback voltage is proportional to the motor current, on 

ly functions during the Start/Stop phases; infact it ia automatically cut out 
during the continuous mode operation. 

The R19, R21, RV2, R20, R18 divider and the D6.to D9 bridge rectifier, furnish 
a positive and nogative dead zone which will never result less than the Vol 

voltage when the motor is at’rated speed (low current, therefore the Vel will 
also be very small - Vcl = I x Rm). 

Both the negative and positive dead zones and the gain of the two drive senses 
can be balanced through pot RV2, while the start time can be adjusted by vary 
ing the Vcl, at the circuits input, through pot RVI, 

Pot RV3 varies the gain of the first amplifier to balance the motor speed in 

both drive senses, The circuit that brings the motor to the high rewind speed 
of 300"/sec is composed of transistor TR. 

During normal conditions, pin 3 is fed with signal O1RIN at "1" thus satura 

ting TR1. Upon a Rewind command, O1RIN goes to "0", TRI cuts off making a 

charge path for C1 and ¢3. The charge voltage is limited, by diode D1, to the 
value given by divider R5 and R7. 

This voltage is also applied to the second amplifying stage end enables to 

arive the capstan motor at the rewind speed of 300"/sec. The rewind speed 

can be adjusted through pot RV4. 


4.5.6. - SBBO : Reel Preamplifier 


General 


This preamplifier converts the light variations produced vy tape loop move 
ment within the bina and sensed by the photoresistors, to a control voltage 
used to drive the motor power circuits, 

The board is composed of a current amplifying stage, a differential ampli, 
fier, two gate circuite and two final invertera. See Dwg. n° 01 543409. 


Circuit Description 


With the tape in the mid bin position, the output on the collector of TR1 
will be the same as the comparison voltage on the base of TR3, Under these 
conditions the differential amplifier, TR2-TR3, 1s balanced, The comparison 
voltage can be adjusted through pot RV2 (dead zone adjustment). 

The output of the differential amplifier is summed to the saw-tooth signal 


present on pin "1". As gate circuits TR6 and TR8 only conduct for a very 
brief portion of the saw—tooth signal, outputs 4' and 14' will provide pulses 
ranging from 0 V to +14 V used to drive the motor in both rotating direo 
tions. 

The frequency of the pulses is 100 Ez and their duration may be adjusted 
with RV2. 


If the tape moves upwards in the bins, the photoresistors are hit with great, 
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er light, thua causing an inorease in the aurrent flow through amplifiar 

TR1. The base of TR2 therefore goes negative with respect to the base of TR}. 
The rise of the TR2 colleotor voltage ppables the saw-tooth signal to hold 

TRE conducting for a longer period, The’ TR3 collector voltage in turn falls 

to a level that, summed to that of the saw-tooth voltage, will not reault great 
er than the D2 Zener diode threshold, This reaultswith an output of OV on 

pin 14', while pin 4' is issued with pulses that drive the motor power oir 

ouite so as to obtain a new balanced condition, Pin 16' receives signal COTA 

that at O V inhibits the gate anplifiers, 

The current anplifiers gain can be adjusted through pot RV1. 


4.5.7. = AMFO + Photoelectric Amplifier 


General 


This board, see Dwg, n° 01543386, amplifies those signals coming fron the 
photosense group so as to indicate’ the presence of the BOT and FOT reflect 
ive strips, 

The board is divided into two sections, each composed of an high gain an 
plifier and an ON-OFF stage. 


Circuit Desoription 

When no reflective strips are present, both sections of the board are at OV. 
TR1 and TR3 conduct, but the voltage on the emitter of TR3 is not sufficient 
+o make Zener diode Di conduct. Under these conditions, TR5 is outeoff and 
TR] is in saturation, Exactly the same thing ocours on the other seotion, 
When on the other hand the EOT marker 1s sensed, the TRI base voltage be 
comes less positive, consequently the emitter voltage of TR3 will rise un 
+il Dt conducts, TR5 saturates cutting off TR7 and the output goes to +6 V. 


4.5.8 = SELA : Bin Lamp Control 


General 


The purpose of board SBLA (Dwg. n° 01543416) is to guarantee a constant light 
emission and compensate for ageing and inertia at switch-on, 
The board also mounts a sawtooth generator used by PHB SEBO, 
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Circuit Description 

The control photodiode COLA, connected across pins 1 and 2, senses bin lamp 
light emission variations by altering its current flow. 

Diode conduction changes are amplified by the TR4 - TR5 high gain amplifier, 
set-up, then fed to emitter-follower TR3. 

R@ and C1 give feedback to the amplifier. 

The TR3 output is fed to inverter TR2 that in turn drives enitter follower 
TR1, Output pins 4 and 5 are respectively connected to the base and collect 
or of the series transistor that drives the Bodine oscillator. 

The supply to this oscillator can be preset through pot RV1 to guarantee a 
sufficient brightness level for proper reel motor operation, 

If lamp brightness decreases, COLA also conducts less and the base of TR4 be 
comes less negative, The TR4-TR5 amplifier output voltage consequently be. 
comes more negative, This level is then applied to the base of TR2, through 
TR3. 

The TR2 collector voltage, by becoming less negative, increases the conduct 
ion of TR1 and consequently that of the series transistor. 

These conditionsincrease the oscillators supply in order to Teeestablish 
lamp brightness. 

In case of lamp failure or if PWB SELA is no longer in the condition to con 
trol its brightness, because the series transistor is in saturation, the TR} 
emitter voltage reaches a value sufficient to make Zener diode D1 conduct. 
TR] cuts-off and the output goes to +6 V, signal SILA, 


The saw-tooth signal generator comprises a rectifying bridge D4 to D7 and 
transistor TRS that discharges and charges capacitor C6. 

The bridge is supplied with a 20 VAC 50 or 60 Hz voltage and gives a nega 
tive pulsed output having a frequency double that of the mains, 

During the negative half wave, the transistor is cut-off and G6 is charged, 
When the half wave intersects level zero, TR6 saturates and rapidly discharg 


es C6. 
The output signal, present on board pin 14, will be a 100 or 120 Hz saw—tooth 


signal, at a level ranging from +2.5 to 4.5 V. 


4.59. - PAMI : Read Preamplifier 


General 


This amplifier, see Dwg. n 01543401, has the purpose of amplifying the read 
heads analogic signals, The output oan be pot adjusted. 


MTH 163-166-172 


description 99 4,809.1,104.0/8 


Honeywell 


Honaywed Information Systems (teks 


Circuit Description 


The circuit is a double stage linear amplifier, consisting of two cascade con 
nected transistors TR1 and TR3. 

The correct magnetic head load is given by resistor Rl which is parallel con 
nected with the first stage input impedence, The first stage amplifies the 
input 12 times through TRI. The input to the second stage is pot adjusted 
with Pi, 

Bias voltage for the second stage is given by Zener diode D1, developed across 
pot Pi and emitter. follower TR2. To lower the output impedance, the final 
amplified voltage is fed through a further emitter follower TR4, The second 
stage gives a gain of 18, bringing the circuits total max gain to roughly 
220 times the input signal, 


4.5.10. — PARI AO and PARI Al_: Realignment Circuit 


General 


This circuit, see Dwg. n° 01543433 = 01543432, longitudinally realigns the 
various track signals, It has two distinct amplifying channels, one for FWD 
and one for REV mode. 

The output signal amplitude may be adjusted through two pots. 


Circuit Description 


The PAaMI PWB signal is applied to the input of the delay line which is in 
turn driven and terminated with its characteristic impedance. 

The 10 us delay on the PARI AO, is obtained by connecting in series two 5 us 
delay lines, while the PARI At delay of 5 us, is obtained with a single delay 
line. 

To compensate the attenuation that the delay line resistance introduces, which 
will therefore vary according to the chosen delay, both the FWD and REV chan 
nels can be appropriately adjusted through the P1-R5 and P2-R6 dividers, re 
spectively. 

The signal present on the adjustment sliders of P1 and P2, is applied to the 
base of amplifiers TR1 and TR2 which share a common output, 

Of these two amplifiers, only one will be called upon through the FWD and 
REV selection circuit waichiscomposed of transistors TR} and TRA. 

Resistor R5, physically mounted on PWB TRAL, forme the TRI and TR2 an 
plifiers load resistance. 
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4.5. 


11, — TRAL : Transmitter 


Genera) 


This power transmitter, see Dwg. n® 01543399, drives the MIC/MTH oonnecting 
cable, 


Circuit Description 


The 


a- 


board fulfills two functions: 
Density Seleotion and Amplifioation: TRI — TR2 — TR3 


Linear amplifier TR is only operative when phase modulation (PM) is se 
lected through TR2. Its purpose is to adapt the preamplifiers output sig 
nal to the level required by the interface, 

The use of resistor R5, across pin 7; is twofold: 


- Load for TR 
- Load for PARI PWB, when the NRZI option is fitted. 


Consequently, three amplifiers share the same load resistor but only one 
is selected. at a time. The output of the pertinent amplifier goes to the 
next stage and to the Field Tester through emitter follower TR3. 


Impedance Matcher and Output Selector: TRA—~TR5-TR6-TR7 


The signal generated by TR3 is fed through two successive emitter follow 
ers, TR4 and TR7, the purpose of which is to match the output to an in 
pedance of a few obms. 

Transistors TR4 (PNP) and TR7 (NEN) compensate any voltage drops and 
thermal variations while resistances on the oollector of TR7 act as li 
niters. 

The transmission line is made up of a twisted pair, one line for the sig 
nals the other for ground return, The output line goes from the emitter 
of TR7 while the return from the collector of TR6, This last mentioned 
transistor functions in ON-OFF. When in saturation, it closes the - .line 
loops when cut-off, with the simultaneous saturation of TR5, isolates the 
line. 
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GENERAL CHARACTERISTICS 


Foreword 


This magnetic tapecontroller allows the connection of seven 
and nine tracke "single capstan" tape handlers +o the 100 
series systems. 


General 


Porformances 


The reoording method is the one of "Phase Modulation" (P.M, ) 
Optionally, it may also be “No return to sero" (NRZ1). 

The possible tape movement speeds are 18,75 "Jaco, 37y5"/s0e, 
15"*/eec. 

Tapes with seven tracks and 200, 556, 800 bep.d. 

(3R21) density and nine tracks tapes with 800 beped. 

(wRz1), 1600 doped! (P.M. ) deneity may be need. 


Compatibility 


The format of the tapes is compatible with the one of the 

Standard syatema Series .7221,, 7330, 2400 J tracks NRZ1, Se 

ries 2400 9tracks PM and NRZ1 and ASA 7/9 tracks. 

The Software is compatible with the GUN 7/9, with the diffe 

renoe that the clear setd 1600 instead of 800 bipeis densi'ty. 
The controller is compatible with the GB 1415/1, as '' 4, 

GB 115/2 and GE 1301 


Tris. a ONBLLL sec Pa “* 3000412 70/4 


conn. su #0, 2 


g 


COPE A= 


iss 
Rey 
COMPIL, 


rrrTe 


1.36 


£ 


MPC 163 & 173 


_ PRODUCT DESIGN SPECIFICATION 
1 appuc. conr. su F0.3 


Physical configuration 

The MTC physical unit, as given in drawing 15023601, con- 
eista mainly of the basic controller for P.M. 

(GU 170), sited in = cabinet (CON 330) and provided with a 
ventilation. group (VAR 332). 

The option for the NRZ1 (GUN 171) performance and the . come 
pletiona for the adjustements to the various speede may . be 
added on the controller itself. 


In the same cabinet there ia algo the A.0. distribution panel 


(ALI 260), 

The physioal unit has, on connectors J3, J4, J5, the intere 
face towards CPU and, on connectors J12, J14, J16, the in ~ 
terface towards the tape units, 

It presents in addition other terminals as indicated by the 
drawing n° 15024607. 
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Bleotric configuration 


Logic conneotions 


The physical unit is connected to the system with three oa- 
bles having a maximun length of & meters, which start from 
J3, J4, IS. 


Three cables start from J12, J#4, J16 to connect the first 
Tape handler. 

The connection between the base and the option is done by 
means of two connectors (J1/J2 and Y1/Y¥2) assembled on the 
two parts, and which are faceto face at the momént’ of the 
assembly. 


D.C, voltages 


The controller requires only one dec. voltage, taken from 
the central power supply of the system to which it is con « 
neoted, 
The value of the voltage must be +20V + 5%, with the possi- 
bility of variations of + 1o% for the margin evaluation ope 
ration, 


The absorption is 24.4 A with a nominal voltage of +20V. 
Therefore the absorbed power is 0,5 KW (0,4 KW without -op= 
tion). 


A.C. voltage 


The physical unit requires a three-phase power supply 220 ¥ 
~ 50Hzs or 208V = 60Hz, taken from the ventilation group sy- 
stem. The absorption ts 0.54. 

In addition, it receives the power supply to be sent to the 
tape handlers 
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Mechanic configuration 


The mechanios consists of a cabinet with sizes 1680 x 985 
700 mm, with two doors hinged: to the left 882 mm. wide 
(arawing no. 15043 604). 

The controller, consisting ;,of four electronics modules , 
de located in the front part. The options, consisting of 
another electronics module, may be fixed on it. 

The ventilation group, on whioh the filters are fixed, is 
inserted, like a drawer, underneath the above mentioned 
groups. 

On the back, on-a removable support, there ie the A.C. ai 
etribution panel, 

The weight of the physical unit is 210 Kg. 

The physical unit ie provided with four wheels for move= 
ment and with adjustable foote for when it 4s on placa. 
At the base of the cabinet, there is the cable duct and a 
recovery pit. 
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REQUIRED ENVIRONMENT, CONDITIONS 


Operating conditions 


The temperature limite are °C equal to 
°P with a variation not above °c ( °F) 
hour. 
The humidity limite are t. 
Atmonpheria pressures 
Floor vibrations 6 at - Hs. 
The dissipated heat ia 420 Cal/n (345 Cal/h without the op» 
tion). i 


Notes the variation speodofthe temperature and humidity must 
be such not to cause humidity condensing on the equip 
mente 
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Storage and transport_conditions 


Temperature 


Humidity 


Note: the variation speed of the temperature and -hunidity 
must be such not to cause humidity condensing ‘on ‘the- 
equipment. 


**300041270/A 


conn su ro. T __f0. 


MPC 163 ¢ 173 
PRODUCT DESIGN SPECIFICATION 


1 APPLIC. conr. su FU, 8 0. 


OpETONS List 


The MIC physical unit provides for an option to ba added 
to the GUN 170, whose name is GUN 171. 

This option is used for the NRZ1 operation. 

Each one of the two above mentioned elementary units needa 
a completion for the adjustement to the various tape trai— 
ning speeds, as it may be seen from the table or on the dra 
wings 15023601 and 15023605. 


Tape handler speed 418.75 tps 137.5 ips 15, ips 


Elementary P.eMe 
Unit Description ~ 


Basio controller 
NR2Z1 option 
Completion for P.M. 
Completion for P.M. 
Completion for P.M. 
Completion for NRZ1 
Completion for NRZ4 
Completion for NR21 


Physical unit MIC 
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GENERAL PROGRAMMING CHARACTERISTICS 


Ete 


Recording method 


Phase modulation 


With the basic controller the recording is dona with the pha 
se modulation (P.M.) method, which allows a packing of 1600 
Ddepede 

This method consists of causing @ variation in the Sngactie. 
status of the tape in correspondence with every~ datum both 
if it i8."1" or "0", . 

The distinction is given by the sense of the variation. 
When two equal data must be recorded, a sérvice variation’ 
is introduced between the two, "rigenerating the phase” , 
i.e. it sete the magnetic flow in ordar to record the’ datum 
with the correct sense. 


aja Datem Dohm 


R Signal 


For further details refer to specifications. 


No_return to zero 


With the option, it is possible to record also: - with 
packings of, 200, 556, 800 bepais 

The method consists of causing a variation in the magnatio 
status of the tape in correspondence of every ~ pit ain only 
and of the absence of variations for the bits "0", 
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Por further details refer to specifications. 


Tape erasing 


The erasing consists of an uniform magnetization of the ta- 
pa. 


Tracks 

The bite of every character are recorded on paraliel traoka 
set along the tape. 

Por the PM, the tracks are nine and a misalignment of the 
bite of the same character is allowed, which though must be 
balow four recording periods. 

For the NRZ1 the tracks may be seven or nine and @ bisea~ 
lignment of half recording period ie allowed. 


Density 


In PN, the density is 1600 bite per inch. 

In the BR21 with nine tracks only the 800 b.p.i. deneity ie 
allowed, while with the seven tracka the 200, 556, 800.; 
Depede te donsitien are possible. 


Medium beginning and end 


The tapes must be provided with two relecting atripa india. - 
eating the beginning and the end of the medium. 

In addition, the PM tapes will begin with a special block 
consisting of 1600 bits per inoh, on track 4 (MIFU). 

Such a block starta 1.7 in before the final limit of the 
apet of beginning of tape and continues for additonal. 0.7. 
in, 

After the "Burst" recording thore im an erasing for 4ac5a.” 
After the reflecting strip of medium end it is possible to. 
record for @ length of 25 in. 
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Bit-track correspondence 


For the seven tracks tapes. it isi 
Track 1 2 

Bit 20 

For the pine tracks tapes it ies 


Track 1 2 3 4 
Bit 9 24 p 


4.0.66 Blocks 
The information are organized in blocks, 


4.0.6.4. P.M, Blocks 


In P.M. the information are preceded bya "pre-amble" consi- 
ating of forty characters all with bits "0" followed by «@ 
character all with bite "1". The block ends with a "postean 
ple" consisting of a character all with bits "1" followed by 
forty characters all with bits "0". 

Between two subsequent blocks there 4s aninterval equal to 
0.6 nominal inches. 5 


4.0.6.2, NRZi_Blooks 


In NRZ1 the block startea with the information and ends with 
the oharacter LRC if with seven tracks; while with nine 
tracks it ends with the character CRC followed ty LRG." 

The interval between two nine tracke blocks is of 0.6" while 
at seven tracks is of 0.75" (nominal values) 

The blocks must have» minimun length of 18 characters, CRC 
and LRC excepted. Blocks of 1 character, besides the “tape 
marks, are allowed. 


FFF. 
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Yertioal cheok = VRC 


On nine tracks tapes, both in PN and ¥R24; the vertical check! 
4a an odd parity oheak. 

On seven track tapes, the check may be both an even and odd 
parity check. 


4.0.8. Longitudinal check =- LRC 


Only in NRZ1, this is a oharacterte he recorded at the end 
of every block, in such a way so that the variations on 6 « 
very track are an even number, This character is looated at 
a nominal distance of four periods from ths last datum of 
the blook in the seven tracks tapes; and at four periods. 
from the CRC in the nine tracks tapes. 


Cyolio redundancy character — CRC 


On the tapes NRZ1 = nine tracks after. the last oharaoter 
of the data block, at a nominal distance of 4 periods, there 
4s a cyclio redundancy charadter (CRC). 

This character allows the cheok and the self-correation ‘of 
special types of errors. 


4.0.10. Unitary blocks 


They are blocks of a single datum, no matter which one. 

In NRZ1 the unitary blook is followed by the character LRC. 
At nine tracks, the CRC has all the bite at "O" 4f the blook 
was created with the conmand "Record unitary blook". 


4.00110 Tape mark. 
It 4s a special unitary block. 


AOottet6 T.M. in PM 


It consists of a block without pre-amble, with transitions 
at 3200 beped. on tracks 2,5,8 (AIFU, BIFU, FIFU) and no 
transitions on tracks 3,6,9 (DIFU, EIFU, GIFU). 

The TM must be recorded with the instruction “record unita 
ry block". 

In reading, the binary character 19 ia sent to the central 
processor. 
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T.M, in NRZ4_ — 7 tracks 


In R21 - 7 tracks 4t is alway resorddd with parity check. 
Its configuration is the following: 


Track ; w294567 
P.M, 1111000 


which corresponds in the Machine code (8 +1) to the 79 bi. 
nary and:is always recorded with parity oheok. 


4.0.14.3. ToM, in NRZ1 = 9 tracks 


With nine tracks, it consists of recording the character 19 
(binary), witout the CRC, ise. by -meansof the instruction 
“record unitary block". 
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CGomnande desoription 


The controller recognizes and controls the performance 
the following commands, received from central processor and 
. tranemitted to one of the connected tape handlers. 


4.1.1, Commands vho make the controller busy 
Binary Hexadeoianl 


Read forward 

Read roverse 

Recording 

Unitary block recording 

Read forward with self-correotion 
Read reverse with self-correotion 
Erasing 

Forward back space 

Reverse back space 


Commands out ocouping the controller 
Rewind 

Rewind and unload a 
Set PM 173 
Set high NRZ1 densities 163 
Set medium URZI densities 164 
Set low NR2Z1 densities 165 
Even parity 166 
Odd parity 167 
Seven wais 172 
Channel change 174 


Specifio commands of diagnostic hardware 
Count 224 
Clear 240 
Perforn 248 
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4ote4e NOOP 


In addition, the command NOOP (71 binary—4/7 hexadecimal) ds 
accepted without performing any operation. 
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Description of the program limits 


The controller presente some "automatic" type program limits, 
i.e.some hardware protections which intervene when ~ certain 
conditions oecur. 

There are, in addition, sone non automatio limits, that the 
software must take into account, 


Stop» Start 


It is imposed by the characteristics of the tape handler, ao 
that from the moment in which the stop phase gtarts, the ta 
pe cannot run again before 4.5 msec. have elapsed for’ the 
MTH 166/172 and before 3.5'msec. for the MTH 163. 


Continuous commands 


The commands, occupying the controller, may be repeated, 
without stopping the tape, at the only condition that the 
directionthe tape and the interested unit are the same, 
and that the command itself arrives within a certain ‘time 
from the moment in which the controller 19 freed.Thia time’ 
de equal to the period of USTO (see para 6.2.5.407,)+ 


Clear 


This signal, in any moment, seta the tape handlers in 
parity and at their highest possible density. 


Program loading 


It is possible to load programa from tapes. 
On units set both for PM and NRZ1, tapes recorded in both 
ways may be loaded; in NRZ1 the density must be 800 b.p.d. 


BOOL = NUiO 


In the instructions to read in PM it is possible to send to 
the Central Processor, after the data block, other charac - 
tera up to a maximm of forty-five. 

This sistuation, signaled by EGOL, occurs when there is a 
self-correction and the post-amble is transferred, at least 
dn part. 
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Therefore a research backward for the post~amble key, i.e. 
of the character with all "1" muat be done to eliminate the 
additional characters. 

Should NU10 be also present, the research mentioned above, 
mugt take place neglecting the last four characters tran « 
sferred, as, among then, there ie a character with all "1 " 
which does not ocorreapond to the beginning of the poet—amble. 


Recording at the beginning of tape 

Hith the tape positioned on the beginning spot, it is neoes 
sary to perform at least one erasing command before record 
ing the first block. 


End of tape recording 


After the end of tape spot, it is allowed to continue to re 
cord for 25 in. 


Density - Parity 


The density and the parity, with which to work may be defi- 
ned only if the tape ia pobitioned on the beginning spot. 


Read forward « Recording 


On the same tape, the command "Read forward" (or read forw 
ard with self-correotion of forward back apace) may be fol 
lowed by the command “recording” (or unitary) blook recor + 
ding or erasing) only if the block to be read: 


&) ip not the last one an already recorded series, 
b) at the moment of its recording has been followed by an 
erasing. 


Read reverse ~» Recording 


It ie not allowed that, on the same tape, the command “read 
reverse" (or read with self-correotion) be followed by the 
command “recording” (or unitary block recording or erasing). 
The sequence “reverse back. space" "erasing" ia instead ‘allo 
wed. 
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42.11. Recording — Read Forward 


The performance of "Read forward" (or read forward with self= 
correction or forward back-space on possible blocks after thd 
recording itself is not allowed after a "recording" command 

(or unitary block recording or erasing). 


4.2.12. Backt_ space 


After a command of "forward back-spave ', it is allowed to per 
foym, on the same tape, only the commands implying a reverse 
movement of the tape itself. The same thing ocours for the ree 
verse “back~spaces with the exception of the command "Recor 
ding".and "Unitary Block + recording". 


4.2.13. Tape Mark 


The tape mark recordings must imply the sending of one charao 
ter only from ¢.P.U. 
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Status Information 
The controller presents these signals on the 100 interface, 
They have logic meaning "1" when their level is at 0 volts. 


MAFET 
It indicates that the selected tape handler ready. 


PEOOT 


It indicates that the controller -is free and the selected 
tape handler is ready. 


SECOT_— MARET 


They indicate that the unit is not available or that seve < 
ral unite have been seleoted simulatneously or no unit has 
been selected. 


TESET 

It allows the signal of end of tape detected by the selec =- 
ted unit. 

Icon 

Tt indicates that the selected unit is inhibited at the re- 
cording. 


MATET 

It indicates that a self-oorrection haa occurred during the 
reading of the lest block. In NRZi the signal is not given 
if the block has proved to be incorrectable, 

EGOLT 

It indicates that the post-amble has been transferred at 
least in part. 

MuUIOT 


It indicates that, besides the post-amble, also an “all 1" 
character has been transferred at the end. 
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4.329 FISET 


It indicates that a unitary blook (tape mark) has been reco 
gnized. 


4.3.10. ERCAT 


It signals that the command received or the datum sent 
received, has a wrong odd parity check {EG00). 

In addition, it indicates that during trigger exchange, 
synchronism error has ocourred (ESIN). 


CAPER 


It indicates absurd command because of error and in partioy 
lar ifs 


a) it is improbable (refer to para 6.2.3.1.) 

b) in NRZ1 a blook consisting of a number of oharactera in- 
eluded between 2 and 18 is read.’ 

0) a block less than 18 characters is recorded, with the ex 
ception of the unitary blooks. 

4) In NRZ1 = 7 tracks-parity a character will "all 0" is to 
be recorded 

e) the beginning of tape spot is met during a reverse move~ 
mente 


4.3.12. SECET 


It indicates there hes been an error due to malfunotioning of| | 
the subsystem. 
It shows in the following cases: 


+EGO1 — Data with wrong check bit. 


-EGO2 «a) Overflow in P.M. 
b) Presence of flux transitions on tape while check 
ing the erasing. 


+EG03 <a) In recording a track is in “alert" (P.M. ) 
b) In reading two tracks are in alert, one of whioh 
is in self-correstion (P.N.). 


eEGO4 ~a) Presence of a spurious blook which cannot be pro 
cessed (P.M. ). 
b) ‘Track not aynohronised 
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»BG@05 <a) Threshold error in recording NRZ1 
>) LRC error (NRZt). 


»EG06 — CRC.error (NRZ1}. 


»EGO7] = Character separation error, in recording at 800 
bep. de 


AEVISION 


A 


comme 1, ANTONELLI ff «| 300041270/a 


arrtes, = 
A aaa: See corniavira 24 vom ¥20 
+ Cod. Sn59128 F 


mre 163 ¢ 173 
PRODUCT DESIGN SPECIFICATION 


1 APPLIC. COnr. 3U FO. 22 #024 


TRANSFER SPEED 


The nominal information tranefer speed from and towards the 
medium ig obtained multiplying the density by the trailing spe_ 
ed. 


Trailing speed (i.p.s.} 
density 18.75 37-5 5 


3-75 TS 
10.4 20.8 
15 30 
30 60 


Frequencies in K chét/seo~ 
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OPERATION AND MAINTENANCE CHARACTERISTICS 


Operating panel 
The physical unit is not provided with an operating panel. 
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Maintenance panel description 

It is identified by three lamp boards located in positions N02, 
NO3, NO4 of the GUN 170 and one in the option in position 
B40. 

The board in NO2 presents the signals: 


PEOO = controller and unis ready 

RENA = phase of erase recording 

LENA = reading phase ‘ 

AVAN forward tape movement 

MARE = unit in end of service or manual 


The board NO3 presents the 'signals:, 


CAPE = refer to para 4.3.11 

NUIO0 = refer to para 4.3.8 

EGOL = refer to para 4.3.7. 

ORNO = self-correction intervention 

ESIN = synchronization error in the triggers exchange.. 


' 
The boards in NO4 and in B40 have the various error flip = 


flopsEGOO — 007 (refer to para 4.3.10. and 4.3.12+). 
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536 FAILURES DIAGNOSIS 


The failures diagnosis uses special diagnostio programe {dra 
wing No. ). 


5-4. ALERT CONDITIONS 


The controller ventilation group is provided with a protec— 
“tion device in case of lack of ventilation , whose interven 
tion ewitches off completely the system. 
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OPERATION THEORY 


The physical unit consiete of a basic controller, formed by 
devices which intervene both.on. the PM and the NRZ1 perfor- 
mance and of an option formed by apecifio devices for the 
NR2Z1. 


Decription at general block diagram level 
Basic controller 


The logic may be divided in nineteen groups, as it is shown 
in the general block diagram (drawing n° 14313082) of the 
GUN 170 {basic controller). 


BA register 


It is the storing device of information input and output , 
both towards central processor and tape handler. 


BA_ check network 


It checks the even parity of the information present in BA. 


CO registers 


They store the number of the unit eeleotedpreviously and of 
the unit to be selected. 


Transfer network 


It is a network presenting towardsthe interface 100 the cha 
racters to be sent to CPU, in addition it presents at the 
interface T2 the nunber of the selected unit, the command 
for the tape handler and the characters to be recorded. 


Commands recognition. 


It is an assembly warious networks which check the commands 
improbability and re-code the commands to be sent to the ta 
pe handler, 
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6.1.1.65 Commands storage 


The commands, which occupy the controller, are stored in this 
logic group and their performance ie established 


6.1.1.7 RE register 


It 4a a divider which counts according to an internal gene- 
rator. It serves to generate the clocks for the recording 
and to count the internal machine times. 


6.1.1.8. Timing 


It is a logic group defining the internal machine times and 
the succession of phases to check the tape movement. 


Recording logic 


It is a logic group which defines the phases to build up the 
block of data to be recorded and generates the triggers ac=- 
ecompanying the characters, 


6.141210, MA_register 


It is a storing cirouit auxiliary of BA. It serves, to genera 
te the flux transistione while recording in P.M. and to re# 
cord the CRC during NRZ1 recording. 


6.1-4.116 Reading Logio 


It is a logic group which defines the phases to recognize 
and process the information block, arriving from tapeand 
generates the pulses accompanying the data towards C.P.U. 


6.4.1,42, Reading channel’ 


It consiets of circuite which transform the analog signale, 
arriving from the tape handler in digital pulees. 

In addition, it detects whether the width of a signal goes 
below the allowed threshold. 
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66161.136 P.M. discriminator 


It consists of a group of circuits which synchronizes the 
controller with the reading signals. 


60101614. Deskewing buffer 


It consists of the assembly of five registers in series , |—|—1 


driven by nine shift ragisters. 
It serves to recover the skew of the characters. read in P.M. 


6.1.4.156 LU register 


It is register for the information transfer. 
It serves check the parity of the characters before the 
self—correction network, 


661016166 LU_check network 


It checks the parity of the information present in LU. 


6.121617. AL and registers 


They are two registera which store the number of the track 
causing the error. In particular, AL indicates, iin PoM., 
which track has the signal with a width below the threshold 
(track in alert), while NU indicates which track must be ri 
generated by means of the self-correction. 


641416186 Self-correction network 


It is a network for the transfer from LU to BA and, if sui= 
,tably driven, it regenerates a track which has given error, 
thus performing a self-correction. 


60141619: Diagnostic Hardware 


It is a logte group which modifies the functions of the con 
troller to perform the diagnosis of failures through suita- 
ble programs. 
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Optional part 


The logic may be divided in eight groups, as shown by the gene 
ral block diagram (drawing No. 14313084) of the GUN 171 
(NRZ1 option). 


SA_Register 


It is a register that processes the cyclic redundancy charag 
ter (CRC). 

It serves to calculate the character in recording and to 
check its correctness in reading. 


SE_register 


It has the same performance aa SA. 
It serves to check the CRC in recording and to search for 
the wrong track in reading with self-correotion. 


Search for the wrong track 

It is done by a network which, expoiting the contentesof SA 
and SE, identifies the track to be corrected, or at least 
it checks that the block read cannot be corrected. 


Reading channdl 


It consists of a group of circuits which traneform the ana= 
log reading signals to digital form. 


LO _register 


It is a register which checks the correctness of the longitu= 
dinal check character (LRC) while reading. 


Reading logic 


Tt ds a logic group which synchronizes the controller with 
the characters arriving from tape and checks the block for 
mat. 


Errors check 


It is a logio group which cheoka and aignals the anomalous 
performance situation. 
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6.1.2.8. Diagnostic hardware 
It is group of networks which processes the signals genera~ 
ted in the option and informs about them the diagnostic hardg- 
ware present in the basio controller. 
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DESCRIPTION OF THE FUNCTIONS AND PERFORMANCES 


en 


AT INTERMEDIATE BLOCK DIAGRAM LEVEL 


General Reset 


All the unit storage circuits whioh, at the beginning of 
the operations, must certainly be in 4 defined status, are 
set by an OR of signals whioh are: 


= CAGU clear, from interface 100 
- MACU pulse generated by MARE when the tape is in move— 
mente 


For many storage circuits there is also an intervention 
from: 


- TIVA pulae to start the performance of the controller 
commands. 


In addition, for the diagnostic hardware purposes, it is 
possible to olear through a special conmand (hexadecimal , 
8/0 = binary 240). 


6 e202 Pape handler selection 


6.202616 ARSE 


The central processor selects the unit by sending AEHE and 
PUOO which acoompany the number of the units to be seleo — 
ted, expressed in binary and on the three bits AIFU-BIFU = 
cIFU. 

The controller rigenerates AEHE forming the pulse TEBE 
whioh provides to the storage of the number of the unit in 
the regiater COSO + 2 and to store in ARSE the arrival of 
the selection. 


622.2626 TEON 


The AND of ARSE with the signal of tape stopped generates 
TEON which, after hawing set with SELO the information out 
put dhannél on'the T2 interface, sends the pulse TENU ao « 
sompanying the name to the tape handler, finally resetting 
ARSE. 
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In addition, the presence of ARSE generates a aignal (UPSE) 

which forces the conditions of interface, of unit and con 

troller busy (MAFE and PEOO at logic level zero) and forbids 
the performance of tape handler commands. 

The above mentioned signal lasts as long as ARSE plus 4 ad= 

ditional sec., to cover the time needed by the status si- 

gnale to stabilize on the interface. 


SELU 


The registers COSO = 2 and C000 = 2 are compared by means of 
the SELU network. 

The positive result of the comparison allows to negleot UPSE 
for the indication of unit free. 

Therefore the selection will not be sent to the tape handler 
and the controller will be able to accept a command right a 
nay, always having it and the unit available. 


SEAN 


There are at least two special cases at the arrival ofase— 

lection, while the previons one has not gone yet: the first 

one ocours with the tape still moving. In this case, the con 

troller only updates the register COSO =< 2 

The second case occurs during the transitory phage while TRON 
generated: then the controller updates the resister COSO =2 

overlaps another pulse toform TEUNU’ and increases the pe = 

riod of UPSE. 


6.26265. c000 = 2 


Finally the failing of UPSE determines the transfer © 
COOO — 2 of the name of the selected unit. 


6.2636 Commands acceptance 


A command is sent from Central Processor by meang of the 
pulse TU20 and the condition VICU which accompany the code 
on channel AIFU = MIF. 

|~ The controller, after having stored in BA the command oode, 
“ performs some checks and decodings. 
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6.203.167. 


Improbability checks 


022 


It indicates that the command ia not significant for the oon 
troller. 


Po23 


It indicatea the presence of a recording or erasing command 
on a tape inhibited for recording. 


P2024 


It indicates the presence of a command "set seven tracks" de 
etined to a nine traoka unit. 


7025 


It indicates the presence of a command which implies a rever 
se movement of the tape, while this one has the spot of the 
beginning on the 5.0.T. photodiode. 


PO26 


It indicates the presence of one the commands: 

"Set Parity", “Set low density", "Set medium density" desti= 
ned to a unit set for nine tracks; in addition, it indicates 
the presence of the command "Set high density" for units set 
only for P.M. 


Po27 


It indicates the presence of a command "set high density" or 
“get P.M." destined to a nine tracks unit but not in B.0.T. 


Po28 


It indicates the presence of a command for registration or 
unitary block registration (not of erasing) deatined to units 
in 5.0.7. 
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moe , 
It indicates the presence of the command "set P.M." desti- 
ned to sevev tracks units. 


F034 
It indicates that the command has & binary zero code (hexa 
decimal 0/0). é 


occu 


It indicates that a command has arrived, but the controller ~ 
or the unit are not available, orthey are out of service ,or 
more than one ‘unit has been selected simultaneously. 

This indication is annulled ‘ty: the subsequent selection. 


ERBA 


It indicates that the command has an odd parity cheok. 


MEMA 


It is a condition generated by the diagnostic hardware. 


‘CONT = ESEG 


They are the decodings.:of two diagnostics commands which’ 
must not be ‘accepted 


Decodings 


COUN 


It is a network which distinguishes the commands which do 
not oooupy the controller (refer to para 4.1.2. )e 


DA80_~ DA87 


It is . network. which decodes the commands to make the code 
comply with the interface T2. Its contents are stored by 
BA. : +i 
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Others 


Other decodings define various commands and prepare their 
storage, 


Commands timing and acceptance 


The cycle starts with the arrival, from the Central Proces- 
sor, of TU20, which stores in BA the command code and is ri © 
generated in TU22, If one of the checks, mentioned in para, 
6.2.3.1. gives a positive result, TU22 provides to eet in = 
terface condition CAPE and to give the TE30 pulse of signal 
received. 

In addition ,if there is the check error in BA, it sets the 
flip-flop ERCA and subsequently SEGE, 

If, instead, the command is valid, TU22 generates . either 
TU23 if the command is of the kind which does not occupy the 
controller or TU24 for the other commands. Finally it gives 
the T£30 for the commands "NOOP" and "set seven tracks”. 
TU23 is stored in COME and goes to question the decoding +f 
network mentioned in para 6.2.3.2.2. 

The AND of COME and of UPSEN (refer to para 6.2.2.2.) deter 
mines the formation of TU25: pulse generating the TECOU for 
the tape handler and TE30 for the central processor, 

The TU25 provides also to set at "1" the whole MA register, 
so that the configuration of the command, present in BA, may 


be sent to the T2 interface, through the Exclusive ORnetworks | 


TU24 triggers the mechanism to start the performance of the 
controller commands. 


Controller commands storage 


The initial phase of the performance of the controller com= 


mands stores the type of command and decides the tape move= 
ment. 
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TERI 


If the command plans a m.vement of the tape coherent . with 
the one required by the previons command, TU24 is stored in 
COGO, which immediately generates TERI. 

If, instead,there is no movement coherence, the storage of 
TU24 occurs in ISTO which generates TERI only if the tape 
is not moving and the selection is not under way (UPIP and 
UNSE). 

The leading edge of TERI stores in AVAN thedirection of 
the movement of the tape imposed by the command under way. 


PIVA 


The trailing edge of TERI sets GOCU, signal which declares 
the controller busy. On its turn GOCU, in AND with the absen 
ce of selection under way and tape stopped or anyway during 
the stop phase (UPAP) and in AND with the absence of the de 
lay phase at the stop (usTo), generates the TIVA pulse which 
gives the "start" to the tape movement, storing itself “in 
VIAN; it stores the type of command setting one of the flip 
“flops: RENA (recording), LENA (reading), CANA (erasing) , 
BUNA (unitary. block recording), AUNA (reading with self-cor 
rection). PONA (tape back-space), it triggers the timing 
chain to build up the block and the gap. 

After this, every command causes a specific phase which will 
be described further. 

TIVA is generated also vy TOVA, during the reading with self 
-correction. 

At the end of the first and second run, the real stopping 
of the tape (refer to para 6.2.4.3.) generates TOVA, whioh 
provides to reverse the direction of the tape movement 
(AVAN) and to set, during the first run and reset in the se 
cond, the positioning flip-flop (PONA). 


Tape stop 


The tape stop phase starts from the moment ' in which the 
flip-flop timing the final gap USTO fails, whose negative 
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edge resets the flip-flop VIAN, unless. meanwhile, a command 
has arrived confirming the tape movement (COCO). 
The incertitude determined by the lack of synchronism 


ap 


between the failure of VIAN and the arrival of the command is)... .. 


covered by the period of TERI. 

Finally the signal UPIP goes beyond VIAN for the time neces 
sary to the tape to stop physically. 

The beginning of this phase makes the controller available 
{reset of GOCU). 


Timing of the controller commands performance 


The main timings are gene.,ated by means of the demultiplica 
tion of two oscillators (S00 and 0S01), whose period is of 
1041 paseo and 1500 psec. 


Oscillators check 


The cscillators are used for two main purposes: the counting 
of long periods and the timing of characters. 

These functions are driven by two flip-flops respectively : 
ANBO and BOBO. 

In particular, ANHO actions always the 1041 ses oscilla ~ 
tor; BOBO instead triggers the 1500 ec oscillator, if the 
operation is to be made with a density of 556 b.p.i., while 
it drives the other one, when the operation is made with the 
other densities. 


RE divider (refer timing 14323198 sheet 6) 


It is a binary counter consisting of seventeen stagea in 
cascade, whose operation is driven by the osoillators: 

The counting mechanism is such that the negative edgeof the 
“positive” output of every stage falls while the level of 
the "positive" output of the subsequent stage, is certainly 
stable. 

The first evolution pulse sets all the flip-flops at "1" and 
during the counting they all progressively return to "0". 
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To increase the performance frequency of the divider automat 
cally, to adapt the times to the various speeds of the tape 
handlars or to change the density, the counting logic of the 
fourth, fifth sixth stage is changed. In particular, du = 
ring the counting of the long periods or during the low den ~ 
Bity timing, REO3 divides REO2, otherwise it copies REO1, in 
low speed, REO4 divides REO3, which at medium speed copies 
REO}, at high speed REOScopies REO} while for the other speed 
it divides REO4. 

To define the various densities we use the decodings of the 
T2 interface signals "IMO1" and *"IM02" (para 6.2.10,5.1.) whi_ 
le the speeds are given by the pumper board FACI (ALVE, MEVE 
BAVE). 

At the end of the counting of a time the divider is complete— 
ly reset. 

Only in some typical cases, only the last eleven stages are 
reset. ' 


TORO - TORI 


The main pulse, forming the clock for the counting, ia TORO. 

It is generated by the negative edge of REO7, with the excep= 
tion of the timing of the block in P.M., where it is trigger- 
ed by REO5. 

There is also an, auxiliary delayed clock-trigger that ia TORI, ~ 
generated by the negative edges of REO6 which find REO] low. 


Counting of long periods (refer to timing 14323198 sheet 8) 


The counted timas serve generally to build up some recording 
"gaps" or to determine the validation moment of certain machi 
ne functions. 


Times performance 
The performance of each timer occurs in the following may: a 
machine pulse seta a flip-flop which on ite turn sets ANBO ; 
the oscillator 0500 is triggered and the divider RE starta 
its evolution. 
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When the clock TORO finds ready a special decoding of RE, va 
lidated also by the mentioned flip-flop, it determines the 
end of the counting. ANBO, thedivider RE, and the flip-flop 
are reset. 


6.245462. UVAL 


It is the waiting time for the validation of reading. 

It has a variable length in function of the speed: 1100 usec 
for the high speed; 2200 yrsec for the medium speed; 4400 
‘usea for the low speed. It is triggered by TIVA if the tape 
4s already moving, and by the reset of UVOL if the performan 
ce of the command implies the starting of the tape. 


6.250403. VOL 


It is a correcting time for UVAL which intervenes when the 
performance of the command implies the movement of the tape 
atarting from the tape stopped. ; 


>| It has a variable length in function of the speed: 300 ec 


for the nigh speed, 330 fosee for the medium speed; 400 /usec for 
the lowspsed. It is triggered by the positive edge of the ls 
vel which commands the tape movement (VIAN) and by the auto 
matic command to pass from P.M. to NRZ1. 


6.2.54464.  UNMO 


It is the time to cover the transitory’ phase of selection 
of the reading circuits. 

It has a length variable in function of the speed: 1160 for 
the high speed; 2050 for the medium; 3860 for the low. 

It is triggered by UVOL and it lasts also during UVAL. 

It does not reset ANBO. 


6.2.5.405.  UREG 


It is the time of delay to recording, 

It has a length variable in function of the speed: 4030 sec 
for the high speed; 8066 for the medium speed; 16130 for the 
low speed. 
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It is triggered by the reset of UVAL if the command to be per~ 
formed is of recording or erasing. 


UNCA 


It is the time required to erase two inches of tape. 

It is triggered by the reset of UREG if the “srase" command 
is present. 

It has a length variable in function of tue speed: 21.3 msec 
for the high speed; 42.6 useo for the medium speed; 85.3 
mseo for the low speed. 

In case of recording of the initial burst, (refer to para 
6.2.6.5.) UNCA fails at the end of UPER. 


USTO 


It is the period of delay for the real stopping of the tape. 
It is triggered by the recognition of the end of the informa 
tion block on the tape or by the signal of spot of tape be= 
ginning net during reverse movement. 

Jt has a length variable in function of the speed: 1.35 msec, 
for the high speed; 2.45 msec for the medium; 4.4 msec for 
the low speed. In case of back space, it fails only at the 
end of USTI. 

str 


It is the stop time related with the back space instructions 
and it is added to USTO by whose reset it is triggered. 

It bas a length variable in function of the speed: 3.25. msec 
for the high speed: 6.45 for the medium speed; 12.9 msec for 
the low speed. 


UVIL 


It is the time required to bring the tape zone, corresponding 
to the beginning spot under the magnetic head. 

It is triggered by the set of UNMO if the tape is stopped at 
the B.0.T. . 
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It has an internal length variable in function of the speed: 
36.3 msec for the high speed; 72.5 msec for the medium spe 
ed; 145.2 for the low speed. 

The values of UVOL and UVAL must be added to these if the ta 
pe starts to perform reading instructions, while for the erag 
ing instruction the times of UVOL, UVAL and UREG must be 
added. 

Pinally, it must be kept in mind that the counting of the tie 
mes does not start with "TIVA", but from the moment in which 
the B.O.T. (BOTAU) fails. The reset of UVIL does not reset 
ANBO, therefore the times whioh follow must take into account 
the evolution status reached by "RE". 


UBER 


It is the time identifying itself with the passage of the 
part of tape corresponding to the B.0.T. spot under the ma — 
gnetic head. 

It is triggered by the reset of UVIL. 

It has a length which is variable in reading and in erasing, 
and variable in function of the speed: for the high speed ¢ 
4.2, msec in reading and 12.7 msec in erasing; for the ms — 
dium speed: 8.5 msec in reading and 25.5 in erasing; for the 
low speed: 17 msec in reading and 51 msec in erasing. 

The reset of UBER resets ANEO, 


BOFA 


It defines the length of the recording of the initial burst 
in PM. 

It is triggered during the evolution of UVIL in erasing and 
in particular at a distance of 17 msec or 34 msec or 68 
msec, depending on the high, medium or low speed, from when 
UVIL performs ite internal counting, 

BOFA fails at the end of UBER, 

The recording trigger in this phase is obtained from RE02 or 
REO} or REO4 for high, medium, low speed because, as ANBO is 
still on, it is not possible to make BOBO start, therefore . 
the recording pulses cannot be generated in the usual way (re 
fer to para 6.2.7.2.1.)- 
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6.2.5640t2-  UPER 


It is the time which increases the erasing at the beginning 
of the tape by 4.5 inches beyond the spot, both in NRZ1 and 
in P.M. 

It is triggered by the end of UBER, 

Ithasalength variable in function of the speed; 59.6 msec 
for the high speed, 119.3 msec for the medium speed, 239 
msec for tha low speed. 


6205 edel de Service pulees_in timing 


The showing up of the eignal UVOL, and in its absence UVAL 

generates the first edge which makes the ANBO mechanism to 

etart, by means of TURO. This edge is not efficient when the 
tape is at B.0.%., therefore it is neceseary to wait for the 
signal tape BOTAU to fail and only then ANEO will be trigge— 
red, The reset pulses of the various timer flip-flops go in 

OR to reset ANBO which provides to generate TURO. 

If, meanwhile, another timer has been reset, the oycle star 

ts again. 

In addition, TURO, which may aleo triggered by BOBO, has the 
function to set BOBO itself, if it is performing the recor 
ding instruction. 

TURO has also the function to reset the register RE. 

To avoid the showing up of a wrong TORO or TORI, TURO (TURE) 
goes to block them. 


Erasing instruction (refer to timing 14323198 sheet 5) 
The performance of this instruction implies only a two—inches 
tape movement, with the selected recording head, but without 


sending triggera, which could generate flux transitions on 
the tape. 


The tape movement ia cheoked in three typical phasest 
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622.6616 First phase 
The first phases corresponds to the building up of the final 
part of the inter record gap, therefore the timing flip-flops [~ 
UVOL, UNMO, UVAL, UREG {refer to chapt 6.2.5.) are trigvered 
one after the other. 
6266.2 Second phase 
The second phase corresponds to the erasing time established 
by UNCA (refer to para. 6.2.5.4.6.). 
6.2.6.3, Third phase 
The third phase ‘corresponds to the building up of the first 
part,of the inter record gap, therefore USTO is trig- 
gered (refer, to para, 6.2.5.4.7+). 
The ‘interval vetween the blocks will be completed by the fol 
lowing recording. 
6.2.6.4. Checks 
During erasing, a check for the complete absence of flux tran 
sitiona on. tape is done through the reading channel. 
A possible error is stored in EGO2, 
642.6.5.. Erasing of beginning of tape 
The performance of this instruction, starting from B.0.T. im 
plies the intervention of other timing circuits, to allow the 
operation on the part.of tape going from the beginning to 
about four inches beyond the zone corresponding to the B.0.T. |_ 
spot. 
The interested flip-flops are in sequence UVIL, BOFA, UBER , 
UPER (refer to chapt. 6.2.5.) in addition to those which in- 
tervene'.in normal’ erasing. 
In P.M., during BOFA, the "BURST" is recorded allowing to 
send recording pulses (TEREU) to the tape handler (refer to 
para 6.20504011.) while on the information channel only track 
4 (MIFU) is enabled. The checks mentioned in para 6.2.6«4. * 
are done only after the "burst", 
3 
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Recording instruction 


This instruction serves to transfer the information ontape.e | 
Its performance impliesthe building up of the,data block and 
the service characters, and the generation of the inter récord 


gap. i 


Inter record gap 
The inter record gap is generated in two phases: one part is 


f 
generated before writing the block istelf, using the times | 
1 


UVOL, UNMO, UVAL, UREG; the other part shows after the block 
and ite length is caloulated starting from the end of *he 
check reading, for the time of USTO 


P.M, block building up (refer to timing 14323198 sheet 9) 


The block building up is obtained by sending the pulses 
which accompany the information on the channel towards the ta 
pe handler. 


TEREU — REREU 


The TEREU pulses are generated by TORO (refer to para, 
6.2.5.3.) and are enabled by PREA in AND with COTE. 

They serve to issue alternatively data transitions (TODA) 
and "phase! transitions (TOFA). 

FGREU is a service pulse which resets the recording flip- 
flopa on the unit and sérves to guarantee the magnetization 
sense of the tape in the inter record gap . 

It is generated with the beginning of the delay time to re~ 
cording UREG. 


Information transfer to tape handler 


OR network tetween two registera BA and MA, on which also so= 
me forcings for’special conditions are done. 
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With the pulse TIVA (refer to para 6.2.4.2.) both BA and MA 
are completely set, so that all the outputs of the Exclusive 
OR are at logic level "1", which means to enable the flux 
transistions. 

At the end of the delay time to recording (UREG) PREA is set, | 
which, on ite turn, sets BOBO. taal | 
BOBO triggers the oscillator 0S00 and the counter RE starts i 


| 
| 
60267-2036 Building up of the pre-amble a | 
H 
I 
} 


to evolve; the pulses "TORO" begin to come out driven by the 
flip-flop REOS. 

The first TORO goes to set the COTE flip-flop which,in AND 
with PREA, goes to enable the recording triggers TEREU, is~ 
sued by TORO. 

As it may be seen from the "timing 14323198 sheet 9", the 
first recording pulse done with the second TORO, corresponds 
to the recording of one datum: in fact, the Exclusive OR, 
being blocked by FAOGN, has the information towards the unit 
at logic level "1"t; therefore on all the tracks there is a 
flux transition. 

In partioular, being at the beginning, the flux in the gap 
was oriented uniformly on all the tracks, therefore also 
the flux transitions will be uniform, which corresponds to 
the writing of the first character with "all zero bits" of 
the pre-amble. 

The next TEREU will not find anymore FAO6N to block the 
Exclusive OR and therefore it will generate the possible 
fluc transistions in order to "rigenerate the phase", i.e. 
to bring the flux beck so that, on every track, at the next 
TEREU, it will be possible to cause a flux transition in the 
sense coherent whith the bit of the datum to be recorded. 
For the whole period of the pre-amble, BA and MA remain the 
same, therefore the Exclusive OR presents the information 
at logic level "1", so forty bits zero and forty phases are 
thus recorded on all tracks. 

The TORO which corresponds to the recording of the fortieth 
datum "all zero", resets the registers MA and RE and sets 
the flip-flop BORE. 
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In this way, the next TORO provides to make the first request 
of data to the Central Processor, while the corresponding 
EREU will find the information at logic level zero, as ba is 
different from MA. 

Therefore there are ne phase transitions and the next datun 
will be a “all bits one". 


6.2.7-2.4. Building up of the character block 


During data recording, the TU2O accompanying the characters 
which are stored in BA arrives from the central processor. 
Simultaneously the contents of BA are transferred in MA, 
At the following TERE there are the phase transitions only for 
those tracks which have the same bt in BA and MA; in thie 
way, the recording of the character present in BA is prepared; 
simultaneously the request for the next character is sent. 
This mechanism goes until she arrival, from central processor, 
> of the signal of end, TU2O . FINU, which resets BORE, 
At every TU20, a TE30 answering pulse is sent to the central 
processor. 


6.2.7.2.5. Building up of the post-amble 


The reset of BORE causes the set of the flip-flop POSA which 
goes to enable a complete set of the register BA (TOPO) per 
formed by a' trigger? TODA. 

In this way, the next TEREU prepares the phases to record the 
character “all bits 1"; the simultaneous TORO resets POSA 
and sets PISA. 

The TODA corresponding to the recording of "all 1" goes, ena— 
bled by PISA, to reset completely MA (TOPI); in this way, the 
next TERE will not generate any . phase, being BA dif- 
ferent from MA; meanwhile PISA is reset and PESA is set. 
Also the register RE which will have to count the "zeroes" of 
the posteamble is reset. 

The subsequent TODA, finding the gate validated by PESA, gi- 
ves a general set to MA (TOPE). 

Therefore, being BA equal to MA, the information on channel 
towards tape handler will allow to cause flux transitions at 
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every TEREU and on all the tracks. 
When RE has counted eighty TEREU, as PREA and PESA are reset, 
the recording will stop. 

The tape will go on to generate the interblock. 


622.703: Building up of the block in NRZ1 
(refer to timing 14323198 sheet 24) 


Also in NRZ1, the block is built up. sending the pulses which 
accompany the information on the channel towards the tape hah 
dlers.: 


6.2.To3ei6  TEREU — REREU 


The pulses TEREU are generated by the clock TORO with the 
enabling of PREA and BORE for the information; and by the e3 
te MUTO for the CRC. 

Whe LRC is instead recorded by means of the pulse REREU, 
which is generated at the end of the block and as a precau = 
tion at the end of UREG. 


6.2.7.3.2- Information transfer towards tape handler A 


The information are sent on the channel through the same net 
work. of Exclusive OR used in P.M., but the register MA is 
maintained permanently all at "1", so BA is presented comple 
tely to the interface T2. 

In the case of the CRC, instead, the character is in MA 
and BA is kept all at "1", 

The LRC is recorded automatioally by the reset of the recor= 
ding flip-flops of the tape handlers, 


6.2.7.3.3. Building up of the character blook 


A complete set to the registers BA and MA is given by the 
pulse TIVA. 

At the end of UREG (refer to para 6,2.5.4.5.) BORE is set 
and consequently, BOBO and are of the oscillators. 

The TORO begin to corne out, generated by the flip-flop REOT 
therefore they origin to the TOFA and not to the TODA. 
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The first TORO provides to make the first character request 
to the central processor (TE 10). The.anewering TU20 sets 
PREA and gives the TE30 of reteption. 


The following TORO generates the TEREU accompanying to the 
handler the character which hasbeen just stored in BA. 4 
Finally this same TORO has made another request of data to 


the central processor. 
-This mecohanism is repeated until the arrival , from central 
| 


processor, of the signal of end ("020 . PINU). 
Cod. SIIB 


At this point thie phase is over, FILA is set and BORE is re 
set, 

For the sevan tracks there ia an additional peculiarity, in 
the performance with the odd parity check bit: after having 
stored in BA the character arriving from Central Processor , 
a oheck is made on whether the bits of BAO6 and BAO7, 4.e. 
GIFU and LIFU (whioh are not sent to tape) are different. 

In this case, the check bit (MIFU), present in BAO8, ie in = 
verted through PABU. 

The inversion of BAO8 occurs aleo with seven tracks in parity 
4f BAO6 and BAOT are the same (DITU) or if from Central Pro=- 
cgseor a character arrives, with all bits "zero" eroepet for 
QIU or LIFU (PABA). 3 


6.2.7e3e4¢ Service oharactara 


At the end of the building up of the data block, the control 
ler provides to generate the service characters to be recom 
ad on tape. 

The first character must be recorded at a nominal . distance 
of four characters from the last one of the data block. 

In the nine tracks systems, it will be the CRC, while for 
the seven tracks it will be the LARC. 

The counting of thie interval ie done as follows: when BORE 
fails, the flip-flop POSA shows. 

The next TOFA resets POSA and sete PISA. 

At the following TOFA.PISA fails and PESA and CILE show. 
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A third TOFA sets PUSA and finally the fourth TOFA finds the 
enabling to make the TEREU start, if with nine tracks, or the 
REREU if with seven tracks. 

Neanwhile, with a nine track performance, the CRC (refer to 
para .6,2.7.3.5.) has been processed, which with the pulse 
TIPI is then tranaferred from SA in MA, while BA is all at 
“1 and RE is reset. 

After the recording of CRC, with RE a time equal to four cha 
racters is counted, then there is the enable to send the 
REREU for the recording of the LRC with nine tracks. 

The RERE implies, both with seven and ,miine tracks, the reset 
of PREA and PESA and the starting of the stop phase. 


CRC building up 


The oyclio redundancy charaoter is the result of a special 
processing of the characters forming the blook. 

Its functions ie to provide a comparison datum to cheok the 
the loss or the acquisition of a bit along the blook, and e 
vwentually to define the tradk in which the error has ocoured. 
Thgfrocessing occurs in two phases, Ofand P within every oha 
racter. 

The phases are enabled by the flip-flop PASA, which shows ri 
ght after the first data request with TORI (refer to para 
6.2.5-3.) and fails after having enabled the TORO subsequent 
to the recording of the last character. 

There is then «final. operation anabled’: ty PISA. 

The operations are performed with the register SA, which is 
reset in the initial period of the tape movement. 

The phaseo driven by the TORO simultaneous to the recor - 

ding of the character, performy a cgmparison in Exolusive OR 
between the contents of BA and.SA and the feault of the ope 
Yation returns to SA. 

This one, being a shift-register, stores the character and 
performs a rotation step. 

Tn addition, as'this device is used for the reading check , 
both with tape forward and reverse we are giving the comple= 
te table. 
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~ Forward recording and reading 


BAOO Exclusive OR with SAO6 and transferred 
BAO1 =Exclusive OR with SAO5 and transferred 
BAO2 Exclusive OR with SAQ4 and transferred 
BAO3 Exclueive OR with SAO3 and transferred 
BAO4 Exclusive OR with SAQ2 and transferred i 
BAOS Exclusive OR with SAQ1 and transferred 
BAO6 Exclusive OR with SAQO and transferred 
BAO] Exclusive OR with SA08 and transferred 
BAO8 Exclusive OR with SAQ7 and transferred 


Reverse reading 


BAO8 = Exclusive with SAQ6 and transferred SAO7 
BAO] Exclusive with SAO5 and transferred in SA06 
BAO6 Exclusive with SAO4 and transferred in SAO5 
BAO5 Exclusive OR with SA03 and transferred in SAQ4 
BAO4 «Exclusive with SAO2 and transferred in SAOQ3 
BAO3 Exclusive OR with SA01 and transferred in SA02 
BAO2 Exclusive OR with SACO and transferred in SAQ01 
BAO1 Exclusive OR with SA08 and transferred in SAOO 
BAOO Exclusive OR with SAO7 and transferred in SA08 


Phase 8 driven by the TORI subsequent to the TORO of phase 
&, causes an inversion in the status of the flip-flops SAQ1, 
$A02, 5A03, SAQ4 with the condition that SAQ7 be at "1", 


The final phase consists of the introduction of an additional 
character trough a supplenentary 4 phase. This character’ in 
reading will be the CRC read, while in recording it will be 
aall zero" obtained blocking the gates of the Exclusive OR, 

where BA shows, with the flip-flop SOLA. 

This flip-flop is set by the last phase 8 and inhibits the © 

signals COAV and COIN. 

At this point a "preliminary" CRC is obtained,iwhose format 
has an odd mumber of “bite 1", if the number of the block 
characters was odd and viceversa if it was even. 
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We may, though, meet also the case in which the LRC character 
consists of "all bit 0" and therefore it may not be detected 
reading, 

To solve thie inconvenience an odd charactr is added in SA, 
performing a final inversion SAOQ1 and SA03. 

This operation is performed by a TORI enabled by PISA (refer 
to para. 6.2.763.4s). 


T.M. block recording in P.M. 


This instruction corresponds to a normal reoording as it con 
cerns the tape movement. 

For the information, the only character sent by C.P.U. ia not 
used, and a forcing (VARU) enabling only some tracks and 
inhibting others is done on the Exclusive OR BA-MA. 

In this way neither the pre-amble nor the block nor the 
post-amble are recorded while the whole logic works regularly 
So hundred and sixty-six flux transition at a density of 
3200 b.p.i. are caused on tracks AIFU, BIFU, FIFU. 

The other tracks are erased. 


Recording of the initial burst in P.M. 
Refer to para 6.2.6.5. 


Recording of unitary NR2Z1_ blocks 


With seven tracks, it ig a normal recording, but in the systems 
with odd parity check the inversion of the contents of AOS 
is inverted by means of the decoding BURA. 

In fact, the tape mark goes always with the even parity check. 
Also at nine tracks, the recording procedures are normal , 
with the exception of the recording of the CRC which is bloc 
ked, inibiting on MUTO to send TEREU. 


Checks (refer to timing 14323198 sheet 10) 


Both in P.M. and in NR2Z, the reoording checks ara done mainly 


ty means of the ei{multansous reading of the block (refer™ to 
para 642.8.3.5+)6 
A oheok is done on the parity of the charantera that are in 
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troduced in BA, using the ERBA check network (refer to para 
6.2.8.29. )» 

The synchronism of the pulse exchange with central processor 
is checked, through the flip-flop TETU activated by TE10 and 
TU20 (refer to para 6.268.301.) 

Finally the characters separation at high density is checked 
{refer to para 6,2.8.36.). 


6.2.8, Reading instruction 


This instruction serves to call the data back from tape and 
to transfer them to the central processor. This implies to mo 
ve the tape to reach the recorded area to receive the messa= 
ges, to cheok them and eventually to correct them. 


Initial phase 


Initially a general set is given to the registers BA, MA and 
to the flip-flop VIAN; and a reset to the registers LU, SA; 
SE, HU and to the deskewing: buffer. 

After this the part of tape corresponding to the interblook 
runs under the reading head, and the flip-flops UVOL, UNNC 
and UVAL start to work; a selection.is made also for the ano 
log circuits to amplify the reading signals. 

At the end of UVAL, COLE shows, whose function is to enable 
the flow of-characters and then processing, 


6.2.8.2. P.M. reading channel 


The information: arrive from the T2 interface in "analog" 
form and are rigenerated in the "RIFI" and "RARI" boards. 
After this, the ZEDE hoards distinguish, in two fluxes of di- 
gital pulses (PIUX and MENX), the positive from the negative 
semi~waves. 

In addigion the boards SOGU give a signal if the width ofthe 


signal goes below 2 safety threshold (refer to timing 14323198 
sheet 11). 
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The boards of the channel are specialized for the trailing 
speeds. 


6.2.8.3 Characters counter (refer to timing 14323198 sheet 7) 


During the reading it is necessary to count the charactere , 
to give the validations or to do some checks. 

For this purpose, BOBO is activated and so some TORO's are 
obtained at the "nominal" rithm of the charactera being read. 
The CA counter counts accoridng to these TORO'ts enabled 

the OR of UNSE, UNCO, UNIN, NU10 and VEIN, 

Once the various counting deocodings are reached, these flip— 
flops are reset and also CA is cleared. 

The use of the flip-flops will be described at the moment of 
their use. 

In the NRZ1, the counter CA evolves according to the pulses 
which identify the charactera to be sent to Central Prooessor. 


6.2.8.4. Synchronization of the P.M, reading 
(refer to timing 14323198 sheets 12, 14) 


The synchronization operation. oocira while reading the-pre= 
amble where it ig known there are only data "all bits zero”. 
In addition, it is done autonomously for every track as a 
skew of the bits of the same character is allowed, equal to 
four characters in reading, and two characters in recording. 
The synchronizatior starta with the arrival of the first bit 
of the most advanced track which goes to set UNSE. 

After a time of fuur characters all the tracks will have to 
be present, then the flip-flop UNDI, previously set by TIVA, 
faile and goes to enable the reset of the nine STAX flip- 
flops, whose function is to stop the discriminator. 

In fact, they have been set by TIVA, to cover the noises be- 
fore the block. 

At this point, the first PIUX of every: track sets its rela= 
ted STAX, whioh tiggera the oscillator PILX (PHOS boards). 
The output pulse of the oscillator is in correspondence both 
of the PIUX and MENX pulses and it tries to adjust at their 
rithm. 
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The output of the oscillator makes the flip-flop GATX work , 
whose task is to divide the pulses PIUX corresponding to bit 
+t from those which correspond to "phase" transistione. 

But, to guarantee that GATX has tho right rithm, for the whole 
length of UNSE, equal to 28 characters, it is reset with 
MENX, i.e. with the pulses that in the preeamble surely cor= 
respond to the data. 


6.2.8.5. Data discrimintion (P.M.) (refer to timing 14323198 sheet 15) 


When UNSE fails it is assumed that all. the: tracks are synchronized| 
and the oscillators work at the correct rythm; therefore BOLE 
and PETA are set. BOLE means that block in ready to be read.” 
PETA goes to close the gate through which the MENX reset the 
GATX and enables the pulses generators mask DATX. 

These pulses correspond to soma bits 1 of datum (and not of 
phase). 

The guarantee of this is given by the GATX which, when they 
are set, keep the DATX outputs grounded, 

In addition, when the GATX are set, the CLOX clock pulses 
start, announcing the arrival of data: if, before next clock, 
a@ BUOX will show it will be bit 1, otherwise it will be bit 
0. 


6.2.8.66 Deskewing buffer pre-setting (P.M.) 


The first bit 1 of every track, i.e. the one of the pre-an— 
ble key, go to set the flip-flop INOX. 

The subsequent CLOX will find the gate open to set the SIAX. 
Simultaneously, they will reset INOX to avoid other sets of 
SIAX along the block, and will set INAX to avoid that: other 
BUOX's set again INOX. 


6.2.8.7 Deskewing buffer (P.M.). 


It is a register pre-set to acoumlate serially up to four 
bits of every track, plus & margin cell, whose capacity ie 
below one character, considering the performance of the unit. 
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Its function is to receive the tracks separately, allowing a 
skew of four characters minus “E", i.e. minus the eleotronics 
recycling times of the device. 

It will then be possible to take out in parallel and simul 
taneously, from the deskewing buffer, the bits of the same - 
character, ! 
The performance of the buffer ie organized in two phases: the [- | | 
filling and the emptying. 


6.2.8.7.1. Filling of the deskewing buffer (P.M.) 


The filling of the buffer is done automatically in every 
track. Therefore there are nine of the following devices: fi 
ve flip-flops (SIAX - SIEX) connected as "shift-registers " 
which work as imput selectors for the other five flip-flops 

(DIAX - DIEX) which are information storage. rs 
When the pre-amble key shows, the first one of the SIAX se- 

lector flip-flops is set at 1: in this way it allows to store 

the possible bit 1 (BUOX) in the corresponding storage (DIAX) 
The subsequent clock (CLOX and CLAX in reading and CREX in 

recording) will move the "t" from the SIAX to the following, 

SIBX, enabling the storage DIBX. 

In recording the shift oloses from SICX to SIAX, thus redu - 

oing the capacity of the register to two characters; while 

din reading the closing is from SIEX to SIAX. 


6.2.8.7-2. Emptying of the deskewing buffer (P.M. ) 


The emptying occurs through a single output seleotor, which 
evolves asychronously with respect to the filling of the re- 
sister, 

The seleotor consists of a series of flip-flops connected as 
ahift-registers (SELA ~ SELE) and, to trigger it, the first 
flip-flop SELAis set at "1", when the pre-setting of all the 
imput selectors has been completed (TOLE). 

In this position a gate is enabled to which the first flip- 
flops of the input selectors (SIAX) arrive. 

Ag soon as these ones have made a etop forward, the ooincl - 
dence ocours. 
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I.o., the clocks of all the tracks have moved forward the se 
lector register “moving forward" the "1", 

It is clear that atrack skewed in advance will have had its 
selector make more steps, but only when all the homogenous , 

flip-flops (i.e. SIAX)go to "O"we can be sure that the whole 

character has arrived in the register, 

Therofore all the conditions arriving on the COIA part are 
satisfied; thus the coincidence occurs and if BOLE is present 
TULU shows: TULU is the pulse which triggers the pulling out 
of the character from the deskewing buffer and transfers it 
in LU; TULU makes the output selector move a step forward 
thus enabling the pulling out of the character from the next 
cell (i.e. SIBX) and resets the contents of the cells justu 
sed, 

After this, the pulling out of the next character occurs. 


LU_register 


This is the first register in which the cha read is pre 
sent simultaneously with all its bits. 

The transfer of the deskewing buffer in LU occurs through an 
AND-OR networks nine OR's to each one of which five AND's ar 
rive occured between the output selector and the contents of 
the information storages. 

The updating of LU is done both by set and by reset. 


ERLU 


The check network controle the parity of the characters pre~ 
sent in LU. 


Transfer from LU in BA 


The character in LU is subsequentlytransferred to BA through 
a@ network which, in case of identification of wrong track , 
self-corrects the character itself inverting * the bit of the 
signaled track (refer to para 6.2.8.2.2.). 

Also the updating of BA is done by set and reset. 
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Timing of the characters transfers (P.M. } 


The TULU pulee sets the ORTI fliv-flop which makes TUBA and 
TEBA show if there is not under way the pulling out of a pre_ 
vious character (UNTI), if a certain period of time has elap 
sed since the same previons eperation (URTI), and if the con 
troller has not decided to interrupt the data transmission. 
TUBA is the pulse which generates TILU to update LU and in 
reading to transfer LU in BA (TIBA). 

Its length has been fixed'at 1 BOC. 

TEHA is a service pulse which lasts 1.5 Aseo, after which 
TEME shows, another pervice pulse which identifies the stabi 
lization of the registers contents. 

Another service pulse is TINE, generated by TUBA and its 
characteristic is to have a strict advance of 0, ses on TEME. 


P.M. reading logio (refer to timing 14323198 sheet 11) 
We have already seen that UNSE sets BOLE and that at a cer— 


tain point the information block, through the various regi - |“ | 


aters, ends up on the interface channel, Note that the re = 
gister MA does not disturb the exclusive OR because it is 
all at "1", 

The TE20 accompanying the characters to C.P.U,. are generated 
by TEMEN, which on its turn generates TIDA and then TEDA , 
starting from the first character set in BA until the key of 
post-amble* beginning (FIFA) is recognized or anyhow until 
the controller shows the characters unreliability (FAFI). 

In particular, the eventual presence of a character “all t * 
in LU ie stored in LUME, by means of TIME. 

The TEME of the next character, if it finds the decoding of 
"all O” ready in LU, checks the key of post-amble beginning, 
and sets FAFI. 

LUME is reset by TUBA whichfollowsa character different from 
"all 1" in LU. 

After this, the reading of the post-amble goes on, but, 48 
there are not anymore either TUBA or TIME, through UNON 
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the FINE shows, which on its turn generates a TE20 through 
UNFE, and imposes on the interface ohannel the binary charac 
ther 31, the so called ISt. 

When all the reading signals end, the signal ENRI which re ~ | 
sets BOLE will fall. 

So TOTO ie generated, which triggering USTO starts the phase 
of tape stop and frees the controller. 


NRZ1_ reading channel 


The signals arriving from the T2 interface pass through the 
boards RIFI, which have an output from which the signal for 
the NRZ1 channel comes out, with the exception of the bite 
GIFE and LIFE in the seven tracks performance. 

The channel NRZ1 coneists of the boards ALFI, PIDE, DOSO in 
the various models for the various trailing speeds. 

The performance of the ALFI ie conditioned to the fact that the 
tape be moving, with the exception of the period during whi 
oh UNMO lasts (refer to para. 6.2.5.4.4.). 

The DOSO are enabled by the permission to read COD0, and 
checked by SOAL in reading or by SOBA in recording. TheDOSO 
has also an out—put which indicates whether the level of the 
signal is too low, 


NRZ1_block reading 


The reset of UNVAL goes to generate aTULO anda TALON, with 
which the deskewing buffer is pre-set (refer to para. 6.2.8.7). 
In NRZI this register has only the funotion of transition station 
for the character; The various outpute of the DOSO (LA00-8) 
goinOR at the BUOO~8 of the phase modulation and so they 
enter the above mentioned register. 

The outputs of the reading channel. go in "OR" also among 
themselves (ORB1) and set the flip-flop BIOR. 

BIOR, on its turn, sete ORTI, so that a TUBA and a TEME show 
but a TE20 does not start. 

After a certain time (refer to para. 6.2.8.15.) a, pulse, . 
GATE, showe which hae the function of single olock for = all 
the tracks, 
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A TULU is thus generated which transfers the characters contai 1 
ned in the deskewing buffer to LU. All the selectors, of ine | | 
put and output, make a step forward. GATE resets also BIOR. 
At the next ORB! and therefore at the next {UBA, the charac- 
ter present in LU passes to BA. 

After 1.5 /usece EME shows and generates the TE20 accompa= | 
nying the character to C.P.U, s 
In the seven tracks performance, in LU, the expansion from 
seven to nine bits occurs. — 
I.e. LUO] copies LUO5 and LUO6 copies LU05 inverting (D167 and 
D176). 

Inaddition, with the performance with even parity an inver - 
sion is made of the contents of the flip-flop LUOS, i.e. the 
check-bit, by means of T1286 and D108, R128, DI80. 

At the end of the reading the signal of end (FINE) is genera 
ted, if it has not yet heen given by central processor. 

On ite turn, the FINE starts in C.P.U. a?E20 (by means of UNFE) 
and it imposes on the information channel the character “IS1" 
giving also a general set to BA and MA. 


"GATE" {refer to timing 14323198 sheet 25). t 


By "gate" we mean the device generating the timewithin which 
it is necessary that all the bite of a character arrive to | 
the controller. 

Thie device consists of a delay line, triggered by BIOR which | 
recyles a certain nunber of times until established time haa 
elapsed. 

This is performed by a cycle counter (OOBI + O4BI) which evol 
vea until a certain decoding ia satisfied. 

When the GATE pulse shows, the counter is reset. 

The decodings are three, in function of the various speeds 
(8001, B002, B003). 

In addition, the recyles start again from various delay le~ | 
vels in function of the various recording densities. 
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The CATE times are the following (given in psec): 


Density Trailing speeds (i.p.s.) 
(b.p.i.) 18.75 37-5 15 


800 ag 


556 
200 


NRZ1_ reading logic — with movement forward 
(refer to timing 14323198 sheeta 26, 28) 


This logic has the task to check the various phases of the block 
reading. 

At the reset of UVAL, TULO is generated which goes to set COEC, 
permission to reading. = 
The first TUBA seta BOLE, flip-flop identifying the length of 

the effective block reading. 

After the TUBA the first TULU shows which sets BOBO, CEBA and 
SIDA. ~~ 
The function of CEBA is to enable the control of the check in 
BA and to validate the recognition of the charactera as infor 
mation, djstinguishing them from the service character CRC 
and LRC and enabling the triggers accompanyng the characters 
to C.P.U. (TE 20), 

SIDA, instead, enables the recognition of some decodings of 
RE, which is made evolve by BOBO, and therefore counts the 
times corresponding to the rythm of the characters in reading. 
The first decoding which interests us is T008, which shows, 
at a nominal distance of 1.5 characters from the last ORBI. 
During the block, TOO08 never comes out because, at every 
ORBI, BOBO is reset and therefore RE does not succeed to evol 
ve sufficiently. 


At the end of the information, before the service characters, 
there is a four character "gap", so TOOS may show and set the 


flip-flop BUCO, which will be renet by a VATU i.e. by the 
next character. 
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Another decoding is 1010 which shows at a nominal distance 
of 4.5 characters from the last ORBI. 

Ite task is to simulate a character, as for example a CRC 
with all bits zero. 

In fact, it goes to generate BIOR in OR with ORBI and resets 
BUCO. 

When BUCO faile, CEBA fails, too. 

In fact, up to thie moment there ts the last character in BA. 
The next TUBA will transfor there the CRC, at nine traoks, or 
the LRC at seven tracks, 

This same TUBA gives the set to INSA, whose application will 
-be soon for the CRC cheok, beside avoiding a new set of BUCO, 
In addition, at nine tracks, es there is a gap also between 
CRC and LRC, with CEBA it is avoided that another T010 shows. 
Finally, there ia the possibility that at seven traoks, the 
character LRC be oonsinting of all bits "0" and so oanndt be 
detected. In thie oasé the T0710 will simulate a character 
and the reading can take place normally. 

The last pulse is the TOt8, whioh shows at a nominal distan— 
oe of 5.5 characters from thei last ORBI. 

It means that, in consideration of the excessive space from 
the last oharacter, it may be assumed that the block is over 
and to reset BOLE, 

BOLE, failing, generates TOTO; pulse commanding the stop to 
the tape and giving the signal of FINE. 

On iteturn, FINE causes a further TE20 and imposes on the 
interface the binary character 31, so called I51, 


602081 Te NRZ1 reading logio, with, reverse movement 
(refer to timing 14323198 sheeta 27,29) 


The reverse reading, even if it exploits the same devices of 
the forward reading, presents soma difficulties, as the block 
is differeft at seven or nine tracks. ' 

At the beginning of the tape movement NOLO is eet, with which 
the CRC check is stopped and the setting of NQCO is enabled. 
The firet characterwhich arrives is the LARC. Ita TUBA sete 
BOLE, and ite TULU sete BOBO and CERA, 
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At this point the controller is ready to read the block, 

As, after the LHC, there is an interval, BUCO shows which, at 
seven tracks, lasts until the TUBA of the first information 
character of the block; while, at nine tracks, it will last 
up to the TUBA of the CRC. : 
The setting of BUCO sets also NOCO: in this way, also the gee 
neration of the TE20 is inhibited, in fact its presence me= 
ans that the service characters are being processed. 

At seven tracks, at the firet TULU, NOLO,. BUCO and subsequen 
tly NOCO are reset, and then the block is normally read. 

-At nine tracks the end of the first BUCO causes only the ree 
set of NOLO. After the CRC, or its simulation done with TO10, 
BUCO will show again and at its failure also NOCO will be re 
set, starting thus the normal reading of the block and the 
transfer of the characters to central processing. 

At the end of the characters, the three pulses T008, TO10 
and TO18 will come out. 

In particular T010 simulates a character and the correspon ~ 
ding TEME transfers to the central processor the last charac= 
ter set in BA. 

At seven tracks there is the possibility that the LRC be a 


, Character with all bits zero, 


6.2.8.18. 


L. ANTONBLLI 


In this case the reading logic behaves as for the forward 
movement and NOLO is reset at the second ‘character. 


Reading of the T.M. block in P.M. 
(refer to timing 14323198 sheet 12) 


The reading of this special block ocours recognizing that on 
certain tracks there are some flux transitions, while ‘other 
tracks are oompletely erased. 

For this purpose, the signals arriving from the boards SOGU 
(refer to vara. 6.2.8.2.) are used: in fact the erased tracks 
will always be below the threshold, 

This recognition occurs during the synchronization phase, du 
ring UNSE (refer to para 6.2.8.4,). 

At the end of UNDI eight RUDIN pulses show up for three ti- 
mes and, after having given a reset to the ALAX flip-flops , 
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they go to test the tracks conditions storing, in BLAN, 

positive result of the recognition. bed 
+ - ‘ Leg 

At the end of UNSE this information is transferred in BLON : 


and the interface 
In this case PETA 
tion channel from 


condition FISE is set. | 
does not start and therefore the informa ~ 
tape handler does not work, 


Instead, a binary character 19 is sent to central processor 
by setting BA and MA and by impositions on the output network, 

The accompanying TE20 is also generated by BLON by means of i 
UNFE, 


Reading of the unitary block in NR2Zt 
(refer to timing 14323198 sheets 30, 31, 32, 33) 


At 7 tacks 


The readingof the unitary block at seven tracks corresponds 

to a normal reading. The only difference is that the charac- 
ter counter CA stops at one, giving the signal FRSE and al - 
lowing’ the setting of FISE, 

The parity of the character is guaranteed by REL6& which acts 
on 4U08 maintaining it reset, while the expansion from seven 
to nine tracks occurs normally. 

In addition ,the only character recognized as "tape mark" it 

is the 79 binary. 


At 9 tracks 

At nine tracks the controller behaves as if it was reading a 
blook whose CRC was a “all bit zero", 

In addition, as the characters counter stops at one, FESE and 
subsequently FISE show. 

The character may be any one of the graphic set. 


Reading of the unitial burst. 


Recognition 


The burst function is double; in the forward movement it 
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serves to recognize the beginning of information on tape, and 
how it is recorded, i.e. whether in P.M. or NRZ?, in the re- 
verse movement, it serves to recognize the beginning of the 
tape before the signal of the B.0.T. photo-cell. 

The recording of the burst is done in P.M. only, while, in’ 
NRZ1, in the corresponding area of the tape, there is an eras 
ing of all the tracks. 

The burst recognition, during the forward movement, cours 
during UBER (refer to para. 6.2.5.4.10.)} testing whether track 
4 (SEAS ~ MIFU) has been recorded, 

This operation occurs through the output of the SOGU board 
indicating whether the signal is present or not. 


Use of the burst with forward movement 


The tape handler, at the beginning of the work, is set inP.M 
by means of clear; the recognition of the burst confirms (sORO 
this presetting and it is stored in NORO, 

Otherwise the signal FORI is generated, at the end of UBER. With 
this pulee a trigger accompanying the commands to tape han — 
dler (TECOU) is generated and simultaneously the code of the 
command "set high density" is imposed on the interface chan- 
nel, The imposition is done with PONO and resetting the BA 
register. 

It must be noted that the reset of BA is done by meansofa TIBA 
Which transfera in it the contents of LU, previously reset by 
TIVA. 

In this way the P.M. reading channel is freed and the control 
ler passes to NR2Z1 operation. 

At the end of the burst, the signal OSEA showa again and , 
through a delay, it goes to reset NORO, 

The telay (UNRO) is equal to about ona third of an inch; it 
serves for protection against accidental reductions of . si- 
gnal which would simulate absence of burst. 
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6.2.8.20.3. Use of the burst with reverse movement 


During reverse movement, the burat is used when, by mistake, 
a@ reverse reading command has been gives before the ‘ first 
dlock, therefore the reading stops right away and the tape 
goes until B.0.T, 

The burst is recognized in reverse detecting only whether . = 
there are signals on track 4. 

This operations occurs during the synchronizatinn phase and 
the positive result is stored, by RUDIN, in BURS. 

When UNSE fails, BOLE is not set. If, though, meanwhile, OSEA 
shows again, ieee all transitions on tape disappear, aleo 
BURS fails, aa probably a false recording was met. 

The tape goes on it its movement until BOTAU shows, ao CAPE and 
the pulse TOTO is generated, whioh commands the tape stop pha 
se and gives the end (FINE) to the computer. 


612.8.216 Reading with end from central processor 


Both in P.M. and NRZ1, the reading occurs according to 
procedures mentioned previously. 

The only difference is the interrruption of the character 
tranafer as soon as the signal TU20 and FINU, which is stored 
an FILA arrives from central processor. 

On ite turn, FILA goes to stop the generation of TE 20, 


6.2,8.22. . Mechanism of self-correction in P.My 


6.2.8.22.1. rack in alert 


The boards SOGU check that the signals arriving from tape 

are above 4 certain threshold,. 

The complete absence or the reduction of the signal is indicated 

by the positive value of the outputa(SEAO - SEAS); this value 

shows With a delay of about three oharactera from the © last 
signal which was above the threshold, 

These nine signale are stored in the flip-flop ALAO — ALA. 

The signals show on all the traoks at the’ beginsing of the block Be 
reading, ALOR ie formed and after four characters RESA fails. 
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The function of RESA is to reset the flip-flops ALAO = 8 

If, while reading, the width of a signal drops below the 
threshold, oneof the ALA is set: the “alert conditions are —| 
thus started, 

Meanwhile the reading goes on normally, but ORTE is set. 

If at this point a check error shows in LU, it is assumed , 
that the error concerns the track in alert; a TINU shows 
which goes to set both ORNO.and the flip-flop of the regi = 
ster NU, corresponding to the ALAX set and goes to reset the 
deskewing buffer,thua "blinding" the wrong track, 

Therefore the transfer network from LU to BA will generate, |— 
in that track some bits zero if the character has the correct 
check and some bits one if there is ERLU. 


6-2.8.22.2. Two tracks in alert 


Should there be two or more tracks in alert, this indication 
is given by the logic network which ends up in DUPIN: until, 
no errors show, everything proceed normally otherwise UNCO 
and FAFI are set, 

Through the CA counter (refer to para 6.2.8.3.) UNCO counts a 
time equal to 28 characters; when it fails the flip-flop BG03 
is set, But, if UNCO faile when all the reading signals are 
over , EGO3ia not given, as it is assumed’ that the double 
alert showed during the post—amble.. 

This is also yalid if a track was self-correcting (ORNO) and 
subsequently another one goes in alert, so that it is not 
possible to detect the origin of the errors and the block re- 
sults to be not correctable, 

With FAFI meanwhile, the characters transfer to central pro= 
cessor was stopped. 

This mechanism of self-correction and error signal is obviou= 
sly stopped during the unitary blocks, which though introdu- 
oe @ special characteristics: as there are some tracks which 
never come out from the alert, RESA never fails and therefo— — 
re it is not possible to decode the tracks occupation to 
detected the T.M, (refer to para 6.2.8.18.). The signal RUDI 
then shows up to replace the functions of RESA. 
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The reading of a block, self-correcting a track, implies not 
to recognize the key of post—amble beginning (refer to para 
6.2.8.12.), as the characters "all bits zero" are corrected, 
Though, lacking tha signal of end from C.P.U., the controller 
transters also the post-amole; there is, though, the possibi 
lity to give this signal by means of MCOLT. 

As soon as the permission to read is given, the EGOL  flip- 
flop is set, which will fail either recognizing the post-am = 
ble key, or recognizing a character of "all bits one" present 
in BA, if the end fromC,P.U. has already arrived and if the 
self-correction is under way; a third reason is the arrival of TU20 
— FINU immediately after the TH20 of the "all bits one" but 
before the next TE20: this means that the central processor 
has not accepted the character and it has given the end with 
a certain delay. Therefore, if EGOL, at the end of the rea = 
ding, is still high, it means that the post-amble has been 
transferred at least in part; software will be able to elimi 
nate it, performing a backward search until it finds the cha 
racter "all bits one". 

Though, at the end of the flow of the signals from tape han- 
dler, the circuits are energized for a certain period of ti 
me before SOGU signals it; there is,therefore, the possibdili 
ty that some bits one were transferred in the deskewing buf 
fer, to form a character with all bits one, 

In addition, there might be three of these characters. 

Also this inconvenience must be signaled, to instruot software 
toskip four cahracters before looking for the post—amble key. 
For this purpose, use is made of the flip-flops NUIO and 
BABA, which are set by the recognition of a "all bits one" charag 
ter, if CPU has not yet sent the end. 

In addition, NU1O isalso set by the reset of EGOL. 

The function of NU1O is to make the register CA count the 
three characters. 

If at the end of the counting UNCO did not show, NU1O fails, 
again. If, instead, it stays up, it means that the ‘tall bits 
one" character was at the end of the post-amble and therefo- 
re it was false. 
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The things get more conmplicated if the end from ¢.P.U. arri- 
ves during the post-amble transfer or even in the middle 

of two false "all bits one" characters. 

The first oase would reset EGOL in the wrongmanner ,but would 
set NUI0; so the EGOLT interface signal occurs with the OR . 
of the two flip-flops. 

The second case is solved by BABA which distinguishes: if the 
setof NU10 was performed by a “all bits one" character tran~ 
aferred to CPU, it stays high, otherwise it is low,so the NU10T 
interface signal is given vy the AND of NU1O arid BARA. 


Pre-amble checks 


UNIN 


At the end of the UNSE time (28 nominal characters) UNIN is 
triggered and, on iteturn, it triggers again the CA counter. 
When four characters have been counted,:, RUNI shows whioh re - 
sets UNIN and goes to test if there is any track already pre= 
set in the deackewing buffer. 

In this case EGO4, is set, as there is one of the PHOS out of 
step. 


VEIN (refar to timing 14323198 sheet 13) 


At a certain moment the bits one pre~setting the deskewing , 
buffer (refer to para 6.2.8.6.) begin to arrive. 

If, though, a track is in alert, there is the risk not to re 
ceive the corresponding bit ones therefore, VEIN intervenes, 
which is set with ORIN; it makes the CA counter evolve for 
four characters and, at the end, it goes to preset the whole 
deskewing buffer, confirming also the already preset tracks. 
Naturally this device does not work with the T.M. blooks and 
with the burst. 
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Noise block in P.M. 


Anoise block starts all the mechanism of the normal reading, 
vatif its period is below the one of UNSE (26 chrts) the 
flip-flop BOLE is one of UNSE (28 chrts) the flip-flop BOLE 
is not set so the tape goes on until it finds the true block 
which will synchronize again the controller and will be read 
normally. 

Transfer speed limit (refer to timing 14323198 sheet 21) 


If a track is delayed alot, the deskewing buffer is filled 
up to the limit of its capacities, and the extraction of the 
character occure with the rythm imposed by the most delayed 
track, 

If, though, at a certain point this track goes in alert and 
subsequently it is removed and rigenerated, it no more condi 
tions the characters extraction, which tries to be triggered 
at the speed imposed by the electronic recycle, 

Then the reoysle delays URVA and UNTI intervene which condi- 
tion the TULU and subsequently limit the repetition speeed 
of the TE 20, 

Therefore the excessive filling out of the buffer is recove= 
red within a few characters (from about 4 to 30, in function 
of the tape speed and skew). 


Check of overflow in deskewing buffer 
(refer to timing 14323198 sheet 17) 


This check is done indirectly. 

{f one of the tracks is delayed at the maximun allowed, and 
at a certain point the delay increases mora, the interval be 
tween two extractions (TULU) is above the internal time of the 
one shot circuit UNOV. So UNOV fails, it impose the FINE to 
Central Procernsor with subsequent issue of the 151 and sets 
EGO2 which gives SEGS. 

UNOV has no effect on SEGE if the reading is already over. 
Therefore, unless the end from central processor has arrived, 
it is exploited to generate the signal FINE in all the blocke, 
as soon as FAFI shows. This to make the central processor gain 
the time that the controller uses to read the part of the 
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block not to be transferred. 


ECO. 


As already explained in para 6.2.6.22. there are some condi~ 
tions which make a block wrong and not correctable. 

The main device of this check is UNCO. 

It is set during BOLE if several tracks are jn alertone of 
which is in self—correction; or during the recording check , 
a track goes to alert. These sets are inhibited during the u 
Ritary blocks. But UNCO is set, if during the recording of 
the unitary block one of the tracks which should be recorded 
goes in alert. 

When UNCO fails, ifthe signal has not disappeared on all the 
tracks, i.e. the block is not over, EGO} and subsequently 
SEGE show. 

In addition, if during the synchronization phase of the regi 
stration check reading, after the first four characters of 
the block, an alert shows on any track for normal recording 
or on one of the tracks of the T.M. recording, then there is 
an additional set of EGO}, through SEE3. 


E004 
This flip-flop, beside storing the error described at para 
6.2.8.24.1., 48 set, if at the end of the block the reading 
was not over neither for the normal recognition of the post- 
amble key, nor because of a clear impossibility to read the 
block correctly. 


EGOt , 


This flip-flop stores the detection of a parity error of the 
characters. 

The devices which check the characters are the .check network 
ERBA and ERLU which check the contents of BA and LU, regi - 
sters in which the characters are present expanded to xine 
bite and therefore always with on odd parity check bit. 
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In partioular with BRLU the parity in recording and with ERBA 
in reading is cheoked.. 

The pulses which check the errors are TIDA for the P.M., i.e, 
pulses symptomatic of the presence information character 4 
while for NRZ1 it is the TEME conditioned by CECO, i.e. with 
the exception of the service characters CRC and LRG. 


6.2.8. 30- EGOO 


Also this flip-flop controls the perity in BA, but only rela 
tively to the characters and to the codes of the commands ar 
riving from central processor. It goes to the interface 
through the signal ERCA. 


6.2.8.316 ESIN 


This flip-flop stores an error in the pulse exchange during 
trasmission or during reception from central processor. 

With the TU30 and TE20, in reading, or with the TE 10 and 
TU 20 in recording, the flip-flop ETU is set and reset al = 
ternatively, 

If a TU30 or a TE tO find the TETU high, ESIN is set, which 
goes to the interface through ERCA. 


6.2.8. 326 HR21_ noise block 


A single flux transition present in the interblock is consi~ 
dered a noise, 

With the first TULU the flip-flop VIBO is set going to avoid 
the output of the pulse 1018 (refer to para 6.2.8.17)» 

In this way, an irregular flux transition is not considered 

as a real blook and therefore it does not stop the tape in 
the wrong way. 

The fdllowing character (ORBI), both if it is a service cha = 
raoter of the unitary block, or the first blook to be really 
read, reset VIBO. 

After this, the reading proceeda normally, 

This control is not performed in recording, 


Caeic. A NTONELLL. “* 300041270/4 


SS conn sv ro. TY ro, 10 
= 


COMP. 


6.2.8. 34. 


60208. 34010 


MTC 163 © 173 


PRODUCT DESIGN SPECIFICATION 
1 aPpttC. cor su rO, 72 FO. 


BG05 L 
Thie flip-flop stores two types of error, and it is typical 
of the NRZ1. It is set 4f during recording, the reading . 
signals go below a certain threshold (ORES). 

In addition,it is set if, at the end of the reading (1018), 
there ia an LRC errror. This clieck uses nine flip-flops (LO 
register), whioh form nine elementary binary counters, which 
switch at every bit One Which shows on the corresponding * 
traok, : 3 

Algo the CRC snd the LAC make the flip-flops evolve, which 
at the end must be all in ranet. 


In order to integrate possible output pulse rings of the 
reading channel, the auxiliary register AU is used, whose 
flip-flops are set by bit 1 and are reset by the end of 
the gate. i 


EGO6 


This flip-flop is the CRC error storage, i.e. at the end of 
the block reading, T018 goes to test the registers St inrea 
ding and SE in recording which must be completely reset. 


SA_performance in reading (refer timing 14323198 sheets 
26,27) 


The evolution procedures of SA aro the same as those desori 
bed in para. 6.2.7.3.5., with the only difference that in 
BA there are, instead of the characters from C.P.U. those 
from tape handler, 

Therefore the timings will have a different source. 
Phase X (TA21) is driven by TEME (refer to para 6.2.8.14.) 
conditioned by NOCO, in order to neglect the character LRC 
in the reverse movenent. 

Phase 8 (TA22) is driven by TULU if there ie "BUCO"and if 
NOCO is not present: therefore in the final part of ' the 
block reading in the two directions of the movement. 

In addition, NOCE defines that, in the movement forward, the 
valid "gap" is the second. 

The final phase (1423) 4s driven by the last TULU enabled 
by INSA. 

As also the CRC is introduced in SA, the whole register goes 
back to zero. 
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SE_performance in recording 


During the recording instruction, the SA register is used to 

caloulate the CRC: therefore, forthe cheok, SE io used, whioh 
processes, with the same procedures of SA, the characters 

Wuich arrive in LU, 

As SE includes also the CRC, at the end it is completely 

reset. 

The comparison, bit by bit, between LU and SE is as the one 

between BA and SA in forward movement. 

Phase oc (1021) is driven by TEME. 

Phase (7002) is driven by TULU until INSA shows. 

The final phase (T003) is driven by the last TULU enabled by 

INSA. 


Recording check reading 


This reading is done to allow all the checks, planned for by 
normal reading, of the blocks during recording, 

Therefore the characters will follow the normal flows. with ‘ 
the exception of their passage to the BA register. 

In addition, as the tape stop mechanism is energized by the 
failure of BOLE, there is a reference point which is the sa 
me for the recording and reading instruction. 

In NRZ1, as BORO cannot switch (between VATU and BIOR), as 
it is busy with recording, it will be in condition to work 
to count the intervals between characters only at the end 
of PREA. 

Also SIDA will not be able to be set until that moment» 


EGO] (refer to timing 14323198 sheet 25) 


During the recording reading, in NRZ1, a device to check the 
characters separation, limited to high density, intervenes. 
With the recycle pulse of the delay line BO06 (refer to pa- 
ra 6.28.15.) a one-shot circuit (NOHO) is set, which, in 
its turn, drives another one-shot cirenit (NOBI). 

If during NOBI a bit showson any track (ORBI), EGO] is sete 
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Back-Space instruction 


This instruction is used to have a back run under the head, 
without any proccessing with only purpose to stop the read = 
ing head on the interblock at a greater.distance than the o 
ne of the normal reading instruction. 

It is done when a block is to be read, having more time avai 
lable to prepare the reading circuits. 

Therefore the positioning instruction has an initial phase as 
the reading (para 6.2.8.1.). 

There is the flow of data up to BA, but there are neither 
TE20 nor end signal, 

The check of odd parity (EGO1), of incorrectable block (EG03), 
of CRC (EGO6) are not performed. 

When BOLE fails, the USTO time (para 6.2.5.4.7.) atarts, which 
though is not reset with REUS. 

To the contrary, REUS makes another time (USTI) atart, at the 
end of which both USTI and USTO fail. 

So, as the delay to the etop has been lengthened, the reading 
head will be farther on in the interblock. 

The following reading, which will have direction of movement 
opposite to the jump, will be done with a higher reliability.- 


Reading with self-corrections in NR2Z1 
(refer to timing 14323198 sheets 35, 36) 


This instruction is used to read a block, rigenerating a 
track which had been recognized as defective. 

It is done in four pahse: reading of the block, jumping in ope 
posite direction, search for the possible wrongtrack, reading 
again the block eventually rigenerating the wrong track. 


First reading 


The command of reading with self-correation is stored in AUNA 
and the controller proceeds to read the block, but without 
performing transfers to C.P.U. Therefore the SA register e= 
volves normally and returns all to zero only if there are no 
errors. 
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Meanwhile, also the register SE has evolved, but it is ti- 
med differently from what described in para 6.2.8+34.2+, and 
with characters which are not the ones of the block, even if 
they are in an equal number, 

In particular, these characters will be; all bits zero ifthe 
corresponding character of the blook has a correct parity 
oheck; characters with binary order 1 if there is an error. 
This is achieved through the PO41 gate, which simulates bit 
1 4n comparison with the stage SEO6 and trasferred in SEO7 , 
if there is an error in LU and indication of first pass 
(auco). 

As far as the SE timing is concerned, phase % (1021) 4s driven 
by TEME and conditioned by SIDA for the forward movement and 
NOLO for the reverse movement, 

This in order to avoid evolutions with false characters in 
Ww. 

Phase fis driven by TULU until INSA shows. 

The final inversion does not occur, 

At the end of the reading, the stop phase etarts, not freeing 
the controller as there is still the AUNA condition. 

UPIP, failing, generates a TOVA and subsequently TIVA. 


Reverse Back-space_ 


TOVA reverses the AVAN flip-flop and sets PONA; therefore 
TIVA will send an instruction to jump in the opposite sense. 
To be noted that the initial reset of SE and SA,whose con = 
tent will be used in the third phase, is not issued, 

The jumping ends without freeing the controller, setting 
LENA and generating another TOVA and TIVA, 
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Search for the possible wrong track 


TOVA has again reversed AVAN and sont the inatructionof real 

reading of the blook; during the UVAL time count the track 

searoh is performed. 

When the pulse RUVO shows, if SA is not all at zero, TONU 

showa which 6n its turn sets ORNG and the first cell of the 

register NU. 

MU is a register consisting of ten cells, nine of which are 

connected as "shift registers". 

In the forward movement of the tape, the movement occurs fron 

NUOO to NUO8 and with TONU, NUCO is set again. 

In the reveree movement, the sliding occurs from NUO8 towars 

NUOO and W72, TONU, NUOO is eet again. 

In the reverse movement, the sliding ocours from NUO8 towars' 

NUOO and with TONU, NUO8 is set agein. 

We will speak further on about NUO9. 

TONU performa another check: if the comparison between SE 

and SA; done with the exclusive OR NA18, shows a difference, 

the flip-flop BACO is reset. 

The next TORI will then be in condition to set the flip-flop 

PASA, and to cause a @ phase of the register SA (refer to pa 
/ 

7a 6624703.50)0 

Simultaneously, it will go to test whether SA has become e- 

qual to SE; it is obvious that the first time it will find 

the situation unchanged, 

The subsequent TORO, through INCO and AVC), makes NU move a 

step forward: meanwhile a phase ((occurs in SA. 

Another TORI shows which causes another phase p + but aleo a 

testing of the comparison between SE and SA. 

The mechanism goes on until TORI finds the equality. 

It sets then BACO, PASA fails and the number of the track to 

be regenerated is stored in NU register. 

In thie phase the register SA does not feel the inputs, beca 

use they are blooked by the flip-flop SOLA set. by TONU. 

At the end of the search of the track a REOV will show which 

will reset the registers SE, SA and the flip-flop SOLA. 

There are three apecial cases: TONU does not show therefore 

the self-correction is not needed and does not occur,  TONU 

does not reset BACO, it means that the' track to be corrected. 
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is the first (NUOO or NUO8); there is never an equal compari- 
son between SE and SA, the flip-flop NUO9 is set which means 
block which cannot be corrected ORNO fails and BACO is set. 


6.2.10.4. Self-corrected reading 


This reading ocours with the normal procedures, transfers the 
characters to the CPU and ohecks again the ORC. 

Phe self—correction occura on the network of transfer from 
LU to BA, and in particular on the cell seneitized by the NU 
remained set. 

Every time a check error occurs in LU the validated cell in- 
verte the importance of the corresponding bit. 

The TO 18 will reset finally AUNA and will allow the freeing 
of the controller. 


6.2.11 Other instructions 


There are some commands which, even if they do not .eccupy 
the controller have a reflected effart on its pre-setting. 


662.1161. Set_ density 


The four commands; "set high, intermediate, low density" 
and “set phase modulation" modify the T2 interface condition 
IM014 and IM02. 

The decodings of these signals generate the machine condi — 
tions ALDE, MEDE, BADE and VADE i.e. 800, 556, 200, 1600 bpi. 
VADE shows at the 100 interface through NU30T. 


6.2.11426 Channel_change 


This command is usable only if the controller is conneoted to 
tape handlers provided with double elestronics and therefore 
can be driven by two controllers ‘in overlapping, 
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Additional electronios for failure diagnosis 


The failures diagnosis uses a device to create some states 
which preset some performance procedures for the controller, 
different fron the normal ones. 

This device is completed with some gates, forcings on certain 
points of the machine and some Exclusive OR networks. 

In addition,’ three apecial commands “clear, "count", "pers 
form" are planned to pre-set and perform the testa. 


Commands, decoding 

The three codes are recognized by the gates ESEG, DACI and 
DACE, They cause SECA (CAPE). 

The TU20, accompanying them, does not store them in BA, but 
it stores the "perform" in ESDI, while the “count" and “olear™ 
pulses go immediately into effect. 


Status register (refer to timing 14323198 sheet 38) 


It consists of the serial counter "CONX" formed by four cells. 
It moves as many eteps as the commands of "count" which 4t 
receives. 

Its ‘decoding shows the States jn which the diagnostics ope= 
rates. 

The decoded states are DUO1, 25354,5)5,7,9 and 9; they shave 
a.value only after the "perform" command. 


Status 1 (refer to 14323198 sheet 41) 


It is generated by a counting of the CONX register. 

In this status, the TU22 of the "perform" which follows, sets 
MEMO and then MEMA. Inthinway, any other following command 
is stored in BA, but it always gives CAPE and is not perfor - 
med, 

If transfer is made to another status, the next “perforn" re 
sets MEMO. 

After 1 useo, also NEMA fails, generating a TU22 which will 
perform the command present in BA. ; 
MEMA shows to the 100 interface ‘through NU20T, 
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6.2.12.46 Status 2 (Pseudo-recording) 


Jt is generated by to countings of the CONK register. 

The TE30 giving indication of having received the “perform * 
causes a request of data from central processor which normal 
ly remaine without effect. 

If subsequently a command is sent of the type which plans for 
the flow of data from central processor, the TE30, indioating 
reception, generates a TU 10, the characters which arrive to 
controller are stored in BA with TU19 and with the related 
TU26 the oheck bit (PAGI) is inverted. 

To be noted that the tape does not move as with DUO2 the 
B.O.T. condition (BOTAU) is simulated, 


602612056 Status 3 


It ia generated by three countings of the CONX register. 

It serves for the pseudo-reading of the deskewing buffer. 

A normal reading of a block recorded on tape is done, intro~ 
ducing a change in the device to empty the deskewing buffer 
(refer to para 6.2.8.7.2+) + 

I.e. the coincidences do not cause the TULU, but the first 
extraction is done with the edge of the AND of the pre-setting 
of the shift-registers, and the following: ones occur with the 
recyole of URNA and UNTI, i.e. at the highest speed. 

In thie oase the signal of FINE from controller is inhibited. 


602612.66 States 4 and Pseudo-reading). 


They are defined from 4 and 5 countings of the registers CONK. 
Their presence, validated by ESDI brings on the information 
‘ channel of the interface towards C.P.U. soma signals which 
are the result of Exclusive OR's between various signals of 
the controller, These comparisons are done with some RUDI ~ 
boards and are AEFE-CEFE for the pseudo 4, AEFO-GEFO for the 
Pseudo 5, with which RE 12 may aleo be tested through LEFO * 
jo go back to the speed for which the controller is preset. 
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These pseudo-readings are done in various moments of the ma~ |- 
chine performance, and the character they supply forms a symp 
ton of the signals conditions. 

In order not to have the Exclusive OR of output towards in — 
terface disturb the readings, it is forced to zero by the 
flip-flops MUMO-MUM7, which are set by SEMO and go to the 
AIFO1 — LIFO1 gates. 

For the accompanying triggers, a TE20 is generated with the 
same TU10 sent from central processor. 

Also in this case the end from controller is inhibited, 

If though the command "perform" occurs during the © initial 
phase of the recording instruction and it is compiled to send 
characters to the controller, there are no more pseudo rea~ 
dings but the controller requires a character through the 
normal way (TE 10), sets RETU and resets PREA. 

The next TEIO sets FILA simulating the end from C.P.U. 
After this, some pseudo «+ readings may be done with another, 
“perform” with transfer to CPU. 


States 6 and 7 


They are defined by 6 and 7 countings of the register CONX. 

Their function is very cimilar to the one of states 4 and 5. 
The only difference is that the MUM are not set andthe REDI 
are not validated, 

Se the contents of BA or MA may be pseudo=read, 


Status 8 (refer to timing 14323198 sheet 39) 


It is defined by 8 countings of the CONX register. 

It serves to create the interruptions of flux transitions 
tape, during the recording of a block on all the tracks. on 
This status enables a mechanism which intervenes during the 
data transmission to tape handler. 

The arrival from central processor of a character with code 
“binary zero" is interpreted as key. 

The TU20 of the subsequent character, which will be a "all 
bite 1" sets the flip-flop SERO. 

A second TU20, which accompanies a character "all bite O" , 
resets SERO and sete SERI. 

The TE10 which follows generates the pulse SUMA which makes. 
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the counter CONX move a step forward and therefore it moves 
it to the status 9; it resete SERI and with 5UM0 it sets all 
the nine MUMO ~ 8. 

This register MUM goes to block the information output com 
mands both towarda central processor and towards tape han — 
dler, forcing them at logic level zero. = 
To be noted that all this ocours in a moment in which BA and | - 


MA are different and therefore no phase transition was under way.!—|—| 


In addition, the last recording which was of all bits 1 has 
left the flow direction equal to the one of the interblock. 
The recording instruction and the trigger exchange continue, 
without having transitions on the tape, 

In order to start again the recording another key (a charace 
ter zero} must be sent which presets again DASE. 

The next TU20 accompanies a "all bits 1" which seta SERO. 
The second TUZ2O accompanies a “all bits O" which resets SERO 
and sets SERI. 

The subsequent TE 10 generates SUMA but not SUMO. 

The SUMA transfers the contents of BA in MUM; if the charac- 
ter was all zeroes, it activates again all the tracks. i” 
The first character recorded will be a "datum" and will be 
“all bits 0", therefore it prepares the recording of a pre 
amble. In fact. this mechaniam is used to generate special 
blocks. 


e 


Status 9 (refer to timing 14323198 sheet 40) 


It is defined by nine countings of the CONX register. 

It serves to create the interruption of transitions on tape » 
on 4 variable number of tracks, during a recording instruo 
tion. 

The arrival of a character zero is interpreted aa keyand is 
decoded in DASE. 

The next TU 20, which accompanies a freeing character, sets 
SERO. 

It is preferable that the character has some bits O in core 
respondence with the tracks to be removed, 


3000412 7O/& 


conn su to 81 


few inn pee  e seen 


MIC 163 @ 173 
PRODUCT DESIGN SPECIFICATION 


1° APPLIC. 


The second TU20 accompanies a character which has bit 1 only 
in the tracks to be removed, 

This pulse resets SERO and sets SERI. 

The subsequent TE10 generates SUMA which transfers BA in MUM. | 
The flip-flops of MUN which are set, block the information out 
put channel. 

The same mecchanism activates again the tracks, setting a 
freeing character, preferably with bit 1 in correspondence of 
the removed tracks and as activating character one with bits 
O'in the tracks to be activated again and eventually © some 
bits 1 to. remove other tracks. 
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Special circuits 
Two new boards of the standard SCLi were born with this con = 
troller. 

Some boards of the reading channel are also inserted in the 
controller. 


Geode TORE # @ board 


It is similar to the previous TORE # A with the only differen 
ee of not having the ouput adjustment resistore. 


6.302 UNRA 2 M board 


It is similar to the previous UNRA g Bwith the only differen 
oe of having transistore of a different type to allow on in - 
ternal time ranging from 4 to 20 msec. 


Pile reading channel boards 
They are floowing: 

RIFI, RARI, 30QU, ZEDE, VUSO, PHOS 

described in the specifications No, 300041190, 


NRZ1_reading channel boards 
They are the following: 
ALFIB, PIDE, DO80, TESO, SCAR. 
They are described in the following doouments: drawing 
No. 300040090 and No. 300041030. 
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6.46 Power supplies, performance and distribution sequences 


The physical unit presents only one a.c. distribution panel 
connected with the rest‘of the system. ‘Therefore the main 
breaker must be set on "ON". 

To supply the voltage to the tape handlers the derived brea- 
ker must be set on "ON". 
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7-06 RELIABILITY ( tentative data ) 


For the parameters definition, reference should be made to 
the publication No. 300140000. 

The reliability parameters given below are referred to the 
time during which the controller is supplied with the d.e, 
voltage and normally ventilated. 


Tele Incidents and errors 


Te2e Life. of the product and media ( tentative data ) 
Life of the product 25.000 hrs 


Ted Reliability and Maintainability ( tentative data } 


MIBF 1200 hrs 
MrrR (supplied only for MTS }. 
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TES? PROCEDURES 


OffeLine tests and Adjustments 


The wirings and the boards must be tested according to their 
related procedures. 


8.1.4 One-shot circuits 


To adjust the one-shot cirouit time, the indications givenin 
the following paragraphs must be followed, 

For "measure tolerance" we mean, further on, all the inoerti 
tudes in adjustment due to: 


« measure device incentitude 
» reading error 


Thé values and the types of capacitors to be assembled on 
the one-shot circuit boards and the values of tha times to be 
obtained are: given in the "One-shot cirouits times lists 
Noe 143240820, 143240840, 143240860; 143240880, 143240790, 
443240780, 143241130. 


Bolotete UNIV one-shot circuits 
The given times must be obtained with the measurement tole — 
vance. The measurement toleranoe.must not be above = 5%. 
UNRA_one-shot circuita 


The given times must be reached within the tolerances indica 
ted in the list with the possible addition of a second capa- 
citor whose value muot.be chosen at the moment of the adju ~ 


stment. aS ide ere “aha 
The tolerances given in the list are not inolusive of the 
measurement tolerance. i + 

The measurement tolerance must not be above = 5% 
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UNAS one-shot circuits 


The UNAS type one-shot circuits: NOBO and NOB1, may be adju~ 


sted with the same procedure as for the UNIV one-shot cir + 
ouits. | 


FACI boards 


A jumper board as described on the documents 143447170, 
143441780, 14344719 must also be set. 


Delay line 


The delay line is divided in three boards. 
The adjustment ust be done on a group of three boards. 
The tappings to be done are three and they are performed with 


strappings on the boards; the times refer to the leading sd= 
ge. of the input pulse. 


DO17 = pin 3 = 2nd board (C.38) ~ 1.950 nsee 


D027 = pin 3 = 3rd board (C.39) = 2.850 nsec 
D036 = pin15~= 3rd board (0.39) — 3,500 nsec 
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Capstan Speed Control 

Auxiliary Controls 

Operating Instructione 

Field Tester Connection and Switoh-On 
Field Tester Switoh-Off and Disoonneotion 


OPERATING DESCRIPTION 
GENERAL BLOCK DIAGRAM 


Unit Selection Logic 

Recording Density — Parity/Disparity Logic 
Command Logic 

Load and Rewind Logic 

Servosystens 

Read-Write Circuits 


INTERMEDIATE BLOCK DIAGRAM 


Selection Logio 
Comparison 

Selection Storage 
Selection Protection 
Recording Density — Parity/Disparity Logic 
Density 
Parity/Disparity 
Command Logic 

General Reset 

Tape Drive 

Read Circuit Selection 
Write Circuit Selection 
Status Signals 
Beginning of Tape 

End of Tape 

Load_and Rewind Logic 
Load 

Rewind 

Servosystems 

Vacuum Bin Lamp Circuit 
Capstan Motor Circuit 
Reel Motors Circuit 
Read/Write Circuits 
Read Circuits 

Write Circuits 
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4 Capstan Motor 

2 Capstan 

3 Reel Motors 

Yaouum Bin and Motor Assembly 
Fluorescent Lamp Assembly 
Head Assembly 

Read/Write Heads 

Photosensor Assembly 


Auxiliery Assemblies 
Pile Reel Lock 


Write Inhibit Group 

Reel Brakes 

Paoking Arm 

Out of Service Interlocks S2 and 53 
Reference Interlock 51 

Upper Bin Cover Interlock S4 

Front Handler Door Interlock SO 
Rear Handler Door Interlock $01 


POWER SUPPLY 
General 
Electrical Characteristics 
Input 
Output 
Theory of Operation 
Output Voltage Stabilization 
Output Current Limitation 
Voltage Protection 
Phase Fall Protection 
Overtenmperature Protection 
Functional Description 
Mains Distribution and Command Cirouits 
+20 ¥ Supply 
-20 V Supply 
-5.5 V Supply 
+23 V Supply 
-23 V Supply 
+48 V Supply 
Phase Fall Protection 
Voltage Protection 
Overtenmperature Protection 
Capstan Motor Command Circuit 
File Reel Motor Command Circuit 
Machine Reel Motor Command Cirouit 
Service Relays 
AC Voltages 
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SPECIAL BOARDS Page 91 


PATO : Tachometric Amplifier 
UNAP : Precision One-Shot 


UNAP_: Precision One-snot 
TARA + Signal Squarer a 92 
INTO : Integrator “ 93 
POCA : Gapstan Preamplifier " 94 
SEBO_: Reel Preamplifier " OT 
AMFO 3: Photoelectric Amplifier tt 98 
SBLA 3 Bin Lamp Gontrol 

PAMI : Read Preamplifier 99 


PARI AO and PART At_: Realignment Circuit " 100 
TRAL : Transmitter 101 
# 
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8.2. On-line tests and adjustment 3 | 
: For these operations, the Controller must be: assembled on a 

subsystem with at least one vane. handler and muss be set in 

operating conditions. : 


| 8.2.1. NR21 reading channiel. sijustnind é 


Refer to Standard Adjuetment Procedures of 19 poles 800 0 
bp — noe 3000400090, 


8.2.2. .. PM reading charmel’ adjustment - 


Refer to PM Standard Adjustment Procedures ho. 
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GUUERAL CHARACTERISTICS 


Vote Foreword 


This subsystea connects the MIC 163 $173 (refor té PDS HO. 


300041270) with the NTH 163, 166, 172 (refer to P.D.8.° Ho. 
300041110). 
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This subsystem may prooese nagnetio tapes with the following cha 
racteriatios: 


Phace 
Modulation 


1600 bp 

800 bps x 
556 bpa x 
200 bpi x 


as 3 


Packing 
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Physica) corfinuration (refer to drawing Bo. 150436050) 
The subsystem has, aligned to the right of the MC, a nunbor of 
“single capstan” tape handlers varying froa 1 to §. 

Those units may be with seven oF nine tracks in any orders 
Those tape handlers auct all hava ta aame trailing speed. 
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B1cotric con: ation 


Signals distribution 

The subsystem is connected, through cables leaving from the MIC, 
to the interface 100, 

Within the aubsystem a "bar type" connsotion connects the con 
troller to the units. | 


10402. D.C. Voltages 


1ede3e 


The subsystem takes from the centralized power supply of the sy 
atem avoltage of +20V to supply the controller. 
The electronics of the units uses an internal power supply. 


A.C. voltages 
An A.C. of 220 ¥ three-phase is brought to the subsyntem to 


supply the tape handlers. 


In the BIC there in an A.C. distribution panel, comected with 
the systen, to which the unite are connected by means ofa bar 
conneotion. 

The maximun current absorbed is 27A. 

A priviladged A.C. voltage is taken from the system to supply 
the controller fan. 
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Mechanical configuration 


The subsystem dimensions ares 


@height 1680 um 

= depth 700 mm 

- length 980 mm +768mm. £ Ro. of units. 

The unit hetght including the panel goes to 1620 mm. 
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REQUIRED ENVIRO: CONDITIO: 


For these data, refer to what mentioned in the P.D.8. of the 
individaul “physical units". 


OPTIONS LIST 


For these data refer to what montioned in the P.D.9. of the 
individual "physical units". 


GENERA, GRAMMING CHARACTERISTIC 


The subsystem plans, to have the 100 interface towards the cen= 
tral processor and, within the tape handlers, the extended 72 
interface, : 
For further details refer to the P.D.8. of the individual "phy 
sical units", : 
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OPERATING CHARACTERISTICS OF MAINTENANCE 


Operating panel 


The subsystem has not a panel of its.own. 
Each tape handler has its own panel. 


Maintenance console’ 


The subsystems is’ not provided with a maintenance pandl. 

In the controller, there are some boards with lamps giving the 
most important indications. 

For the tape handlers refer to the specifications. 


Failures diagnosis 
The diagnostics uses special programa ( drawing No» 


Alert conditions i 


The controller ‘fan is provided with protections for no ventila- 
tion, whose intervention turns the whole system off, 
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OPERATIONS THEORY 
The logic view of the subsystem must be divided into the vari- 
ous composing physical unite. 


Power supplies performance and distribation sequences 


The main breaker must be set on "ON" to power-on the subsystem: 
with this it ims possible to turn the whole system "ON". 

The derived breaker must ve set on "ON" to power-on the units , 
and then the panel of each unit must be adjusted. 
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RELIABILITY ( tentative data ) 


For the parameters definitions, reference ehould he made to 
the pubblications Ne, 300140000, . aA 

The reliability parametera given below are referred to the 
+ime during which the controller is supplied with the d.a. 
voltage and normally ventilated, 


Incidents and errors ( tentative data ) 


Reading recoverable errors ER 1078 


Reading unrecoverable errors ER 10, = 
Writing errors ER 10 T bit 


Life of the product and the media  ( tentative data } 


Product life (see PDS of MTH 163-166 & MTC 163-173) 
Media life 1(see PDS of MTH 163-166) 


Reliability and Maintainability ( tentative data ) 
MTC 2639173 MBF 1200.hre 


WTH 163-166 MTBF 800 bra 


MTS 160 MTTR 2:hrs (subsystem with 4 NTH.) 
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TEST PROCEDURES 


The testing must be done on physical units already individually 
tested, verifying with the diagnostic program at least the most’ 
remote unit. , : 
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READING 


The read circuits of the 1600 PM/NRZ tapes stan 
dard have the purpose to amplify and process the 
signals arriving from the read head, before on 
every single tape handler then on the controller, 
until they reach the standard logic levels. 


The peripheral reading consists of a part always 
present, common to phase modulation and to . NRZ 
and of an optional part for the NRZ. system. 


This division is also present in the centralized 
part. 


In the following description reference will be 
made to one read channel only; in reality, the 
channels are 7 ox 9 depending on the standard u- 


sed. 


1600 PM peripheral reading. 


It consists of two boards: 
PAMI and TRAL not differentiated for the speed. 


PAMI is a linear amplifier which receives the si 
gnal from the head and@ amplifies it., with a gain 
adjustable by means of a potentiometer, to a val 
ue previonsly fixed, in order to balance the 
head tolerances and the variations of the signal 
amplitude due to.the different speeds. 


TRAL essentially consists of the power transmitter to 
Grive the connection cable between the tape han- 
dler and the controller and of the selection of 
such trarismitter as “dll the unite are connected in : 
parallel and they must be selected only one 
a time. 


at 


During phase modulation performance, the PAMI si 
gnal enters directly in the TRAL which selects 
it. 
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NRZ optional part of peripheral reading. 


It consists of a single board: PARI, type A, if 
the tape handler has a speed of 18, "5 
"/sec, type Ap if the speed is of 37,5 "/sec or 
75 "“/sec. 


PARI contains a delay line which allows the ver- 
tical deskewing of the signals of the various 
tracks conpensating, in this way, the static 
skew of the head. This balance is planned only 
for the NRZ system as the deskewing of the cha - 
racters read in the PM system is done logically 
by the controller. 


The delays adjustment is done by means of jumpers 
while testing the tape handler. 

Two selections allow to have one delay for the 

forward reading and another delay for the rever- 

se reading. These selections occur only when the 

NRZ performance is selected. 


In this case, the PAMI output signal is delayed 
by PARI and it enters the TRAL. 

During PM performance, PARI, disselected, does 
not send signals to TRAL. 
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1600 PM Centralized reading 


The signals from the tape handler arrive through 
a cable to the controller and precisely to the 
receiver circuit RIFI (A, if the system has‘a 
speed of 18,75 “/sec, A, if 37,5 "/sec, Ao if 
75 “/sec); £rom this one the other chain circuits 
are reached: 


~ RARI (Ag at 18,75 "/sec, Ay at 37,5"/sec; Ap 
at 75"/sec) 
ZEDE indifferentiated for the speed 
PHOS (A, at 18,75"/sec, Ay at 37,5"/sec, Ay at 
75"/sec) 
SOGU (Ay at 18,75"/sec, Aq at 37,5"/sec, Az at 
75"/sec) 


vuUSO indifferentiated for the speed and the 
same for all the channels. 


The RIFI has many tasks which are: 


a. Supply the correct termination impedence to 
the signals cable. 


b. Amplify in a differential mode the read si- 
gnals to supply a high “common mode rejec - 
tion" to noises. 


Supply an output for the NRZ signals compati 
ble with the already existing circuits input. 


Limit the band, in high and low frequency,to 
the PM signals to increase the + signal to 
noise ratio, 


Balance the smaller amplitude of the signal at 
3200 with respect to the one at 1600 to use 
a single threshold for the envelope check. 


£. Increase further the ratio between the si- 
gnal at 3200 and 1600. 


RARI provides to re-shape the signal, balanced in 
amplitude by RIFI, with a circuit for the forward 
movement and a circuit for the reverse movement 
suitably selected; in addition, it performs a 
first limit of the signal in the surroundings of 
zero. 
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ZEDE, by means of subsequent amplifications and 
limits, squares the signal in the surroundings of 
zero and, in correspondence respectively with 
the positive and negative edges of this wave form, 
issues some pulses at the two outputs. 


PHOS is an oscillator producing pulses with a pe 
riod equal to the mean semi-period of the data 
pulses from tape, to which they stay connected 
in phase complying, within large limits, with 
the frequency and speed variations. 


Its purpose is to balance the long term speed va 

riations and to allow the creation of a discrimi 

nation gate between "1" and "0" not influenced by 
the "crowding". 


socuU is driven by the signal balanced in 

by RIFI and checks its envelope supplying a si - 
gnal at logic level if this envelope goes below 
a determined threshold level. 


VUSO supplies to SOGU's the threshold level to 
which to make the envelope check, higher in wri- 
ting than in reading, to margin the signal. 


The connection of the centralized circuits of the 
1600 part is described in drawing N. 2 page 6. 
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NRZ optional part_of centralized reading. 


For the description of this part refer to the 
following documents: 


- Characteristics of the 7-9 tracks 800 bit/ 
inch standard drawing N. 300040090; 


Characteristics of the boards PARS AO-BO/ALFI 
BO - B1 - B2/PIDE AO of the 7-9 track 800° 
bit/inch standard N. 300041030. 


The only comment is that in the connection with 
GUN 170 the use of the ALFI B is compulsory as 
the signal sent to that board, in this type of GUN, 
has a amplitude * which is less than the one pre- 
sent in the systems with NRZ only and only the 
type B of ALFI is able to balance this signal. 


The assembly of the NRZ optional part can be seen 
in drawing N. 3 on page 8. 
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WRITING 


The write system is the one at fictitious cen - 
tral connection. 

The write circuits have the purpuse to bring the 
information to be written on tape, from the lo ~ 
gic levels to signals compatible with the write 
head. 


These circuits are physically located on periphe 
vals, i.e. on every tape handler; therefore the 
interface between unit and controller takes pla- 
ce at logic levels. 


It consists of four hoards: 


- AMRU indifferentiated for the speed 


= CADI H indifferentiated for the speed and sin 
gle for 2 channels 


- CADI F indifferentiated for the speed and sin 
gle for Tape Handler 


- URES Bo if the speed is 18,75 "/sec 
By if the is 37,5 "/sec 
Ba if the speed is 75 */sec 


AMRU consists of two write current switches dri- 
ven by a fip-flop which assures the simultaneous 
opening of the first and the closing of the 
other; there is, in addition, the possibility to 
open simultaneously the two switches through on 
inhibition input. 

The CADI H board contains the resistors for the 
calibration of the write current for two tracks. 
It contains, in addition, a circuit common to the 
two tracks to vary this current; higher in the 
NRZ system, lower in the 1600 PM system. 


The CADI F board contains, instead, the resistor 
which supplies the correct current value to the 
erase head. 


URES is a one-shot circuit, with a very short re 
covery time, with a period adjustable by means 
of a potentiometer which allows to balance the 
static skew of the write head, deskewing the va- 
rious tracks. 


The assembly connection is described in drawing 
N. 4 page 10. 
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READ CIRCUITS DESCRIPTION 


PAMI 


- drawing N* 015434010 
= artwork N° 2334 

- test N* 015740130 
- electric diagram page 12 


The circuit consists of two linear amplification 
stages in cascade. 


R1 in parallel with the input impedence of the 
first stage, supplies the correct load of the he 
ad. 


The first stage is formed by TR1 and has a gain 
of about 12. 


Between the first and the second stage there is 
a potentiometer which allows to reduce the signal 
to the required value. 


The polarization of the second stage is given by 
the Zener D1 through the potentiometer and the 
emitter follower TR2 to the amplifier transistor 
TR3. This is followed by an additional emitter- 
follower TR4 which provides to lower the output 
impedence. 


The second stage gain is of about 18 bringing the 
maximum total gain of the whole circuit to about 
220. 
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drawing n. 015433990 
artwork n. 2328 
- test n. 015740160 
= electric diagram page 14 
The circuit may be divided in two parts: 


Amplifier and density selector, formed by 
TR1, TR2, TR3. 


R{ is a linear amplifier which works, only if the 
system is working in phase modulation, through 
the selection of TR2 and brings the signal from 
the output value of the pre-amplifier to the va- 
lue required for the interface. 


The output resistor of this amplifier (R5) is al 
so, through pin 7, resistor of output of the other | 
two similar amplifiers set on the PARI board,sho 
uld this optional part be present, thus forming 

a group of three amplifiers, with a single load 
resistor, out of which only one must be selected 
every time. 


The signal of this amplifier is also sent to the 
field-tester for the adjustment through the emit 
ter~follower TR3. 


Transmitter and unit selector , consisting of TR4, 
TR5, TR6, TR7. 


The signal arriving from TR3 passes through two 
subsequent emitter-followers, TR4 and TR7, which 
allow to bring the output impedence to a value of 
very few ohms. 


TR4 is a transistor PNP and TR7 is NPN to have a 
balance in the thermal variation voltage droppings. 


The resistors on the collector of TR7 limit its 
dissipation. 


The signal transmission occurs on two leads: 

one starting from the emitter of TR7 and the re- 
turn lead from the collector of TR6; this last o 
ne is a switch which, in saturation, allows the 
closing of the signal and, when off, with the si 
multaneous saturation of TR5, makes the line com 
pletely free. 
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PARI AO - PARI _A2 


PARI AO drawing n. 015434330 
artwork n. 2337 
test n. 015740140 
electric diagram page 16 


PARI A2 drawing n. 015434320 
artwork ne. 2336 

- test n. 015740150 

- electric diagram page 17. 


In the NRZ performance, the signal of the PAMI is 
sent to TRAL through PARI, it enters therefore 
the delay line which is driven and ended with its 
characteristic impedence. 


In PARI A2 the maximum delay is of 5 ms and it 
is obtained with a single line; in PARI AO the ma 
ximum delay is of 10 ps and it is obtained putting 
in series two 5 ys lines. 


To balance the reduction introduced by the resi- 
stor of the delay line (variable therefore with 
the delay chosen), the two channels, forward and 
reverse, are suitably reduced by means of brea- 
kers formed by potentiometers P1 and P2 and re -~ 
spectively by resistors R5 and R6. 


The signal present at the P1 and P2 wipers en - 
ters the amplifiers TR1 and TR2 only one of which 
is selected respectively by TR3 or TR4, The out- 
put is in common and the load resistor is the R5 
of the TRAL.- 
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drawing n. 015434370 

artwork n. 2408 

test n. 015740180 
- electric diagram page 20 


RIFI con be divided in six parts: 


Resistor of cable termination 


As the frequencies of the signals sent by the units 
to the controller, above all at PM and with 75 
“/sec unit, are rather high, it is necessary that 
the transmission line is loaded with its charac- 
teristic impedence; for the cable used, type CBT 
12, this impedence is of 82 (Land the termination 
is realized with R2 which has just this value. 


Differential receiver 


This stage does not consist of a real differential 
stage, but of a single transistor (TR1) which ta- 
kes the reference ground on the emitter circuit, 
so the "common mode" noise arrives at the base 
and to the emitter equal for amplitude and phase 

and therefore does not show amplified on the col 
lector. 


The diode D1 serves to balance the VBE of TR1 
and is always on during performance. 


The transistor TR2 (which is kept saturated by a 
logic signal when no unit is selected) has two 
purposes: first, through D2, it avoids the final 
transistor of TRAL to go in "break-down" between 
emitter and base for the call to + 20 of R3 and 
simultaneously (with R6)it does not allow the vol 
tage level on TRi collector to raise during disse 
lection. 


Output for NRZ channel 


The first stage has a gain of 2 therefore it bri 
ngs the nominal signal of 2Vpp to 4Vpp- This is 
not yet the nominai value sed in the’7/9 track 
800 bpi standard, which is of 6Vpp, but the first 
circuit of the NRZ chain, ALFI B, has a gain adj- 
ustment field sufficient to balance this lower 
input signal, 
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The output of the first stage may therefore be 
sent, through the emitter-follower TR3, to the 
NRZ chain. 


Low and high frequency hand limits. 


The first one concerns the fast elimination of 
the selection transients which here can be done 
with a limit of the low frequency band, as in the 
PM signal there are not those low frequency com- 
ponents which have imposed in the NR2Z system the 
adoption of the selection unloaders. 


The capacitor C2, which, with the impedence it 
sees afterwards forms an RC, performs this task. 


The high frequency limit is instead similar to 
the one which is applied to the NRZ circuits, ta 
king into account that in the 1600 PM system the 
signal maximum frequencies are four times higher 
that at 800 bpi NRZ. 


The filter is at R,L,C with elliptical funetion 
and, being driven and terminated with its charac 
teristic impedence, causes a reduction to the 
half of the nominal signal. 


Amplitude equalization: 


The signal with 3200 flux reversals per inch has 
in the average (with our heads) an amplitude of about 
65% of the 1600 signal; the amplitude balance betwe- 
en these two signals is done py ‘ TR4 through the 
RC network present at its emitter. 


The balanced signal is present on the collector 
and through the emitter-follower TR5 goes to 
the threshold circuit coming out from pin 15. 


Increase of the signal at 3200 (f r. pei. 


As this system uses the zero crossing detection 

to inerease the time precision of 
this point it is convenient to increase further 
the 3200 signal respect to the 1600 signal. 


This is obtained with TR6 which presents at the 
emitter a RLC network which increases the answer 
to the required frequency. 


The signal passes then through an inversion stag 
ge (TR8) and an emitter-follower (TR7). 
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RARI_AO - Al - A2 


- drawing n. 015434040 
a artwork nm. 2342 

= test n. 015740190 
a electric diagram page 22 


The method to obtain that the passages across ze 
ro of the signal from tape are effectivly corre- 
sponding to the flux transitions, consists of the 
re-shaping of the signal, performed,as far as ampli, 
tudes - are concerned, by RIFI and, as far as the 
phases of the various harmonic components of the 
signal are concerned, by RARI. This contains two 
phase displacement networks "all pass”, 

one for movement forward and one for reverse, as 
the waveform . of the signal varies considerably 
in the two movements directions. 


The forward network consists of R6, R? and C2,C3, 
the reverse network of R17, R18 and C4, C5. One 
characteristic of these networks is that they can 
have only one of the four nots connected to a 
fixed voltage; they must, therefore, either ‘be 
driven or terminated by a differential circuit. 


This last one is the solution adapted in RARI; a 
differential stage is formed by TR1 and TR2 and 
the other from TR5 and TR6. Obviously only one 
at a time is selected acting on the respective 
current generator (TR4 or TR8) by turning switches 
TR3 and TR7 on and off. 


The differential stages outputs are connected two 
by two, but so to be inverted with respect to an 
equal signal, this because between movement forwa 
xd and reverse there is a polarity inversion of 
bits "1" and "0" and so the correct'polarity is 
reset. 


The output going to pin 5 (collectors of TR2 and 
TRS) is a "Test-point" to check the signal form. 


The other output (collectors of TR1 and TR6) in- 
stead is limited by D1 and D2, around its mean 
value, at the voltage of when the two diodes are 
on, i.e. about 1.1 Vpp. 

This signal then comes out of the board through 
the emitter-follower TRS. 
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ZEDE 


drawing N” 015434340 
artwork N7™ 2341 

test N* 015740200 
electrie diagram page 24 


The signal which has already had a first reduc — 
tion by RARI is additionally squared by ZEDE; du 
ring a first time by the first two stages which 
amplify and limit the signal always by means of 
two opposite diodes; during a second time, after 
having passed through the emitter-follower TR3, 
by the trip stage formed by TR4 and TR5.This sta 
ge, working as a differential stage with very hi 
gh gain, presents at the two outputs apposite wave 
forms, whose edges correspond to the passages 
through zero of the original signal. 


These wave forms are differentiated from C6 and C7 and 

the positive edges cause the saturation for about 
0,5,us of TR6 and TR7 and therefore, the presen- 

ce,’ at the outputs, of negative pulses of calibra 
ted logic type with four NOR loads. 
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PHOS AO - Ai - A2 


- drawing n. 015424220 

= artwork n. 2378 

- test : n. 015740230 

= electric diagram page 33 

Block diagram 

In order to better understand the performance of 


the PHOS it is convenient to refer to the follo- 
wing block diagram (Fig. 5). 
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As it can be seen from the block diagram the cir 
cuit may be divided in ten parts, each one per - 
forming a precise function. 


The parts, labeled with the numbers 1-2-3-4,form 
the oscillator which works in the following way: 
the ramps generator (N. 1) produces a voitage 
which, raises linearly from a zero level with a 
determined slant; this signal, whose impedence 
is strongly decreased by an "emitter-follower" 
(N. 2) enters the threshold circuit (N. 3). 


When the ramp reaches the Vs determined threshold 
value, the powering-off switch (N. 4) is driven, 
which brings, the ramp signal back to zero; at 
this point the process starts again (Fig. 6). 


— —Vs=Treshold voltage 


Intervention of the trip circuit and 
of the powering-off switch 
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In absence of other elements this part is a fixed 
oscillator with a period T depending on the slant 
of the ramp and on the value of the threshold vol 
tage Vs. 


This circuit, instead, must be related to the si 
gnals of the tape and must, therefore, have a fre 
quency Suitable to the input one. 


The check circuit consisting of parts N. 5-6-7, 
accomplishes this task. 


Circuit N. 5 is a bidirectional switch connecting 
the emitter-follower, from which the ramp comes 
out, to the integrator (N. 6). 


It is driven by data pulses; during all width of 
the pulses, the ramp voltage is applied at the in 
put of the integrator. 


The integrator consists of an RC circuit, polari- 
zed on rest at a Vs/2 voltage. 


When the switch is on at the center of the ramp, 

i.e. around the Vs/2 voltage, no change occurs in 
the integrator voltage; when, instead, the pulses 
intervene on the upper or lower half, the output 

voltage of the integrator tends respectively’ to 
increase or decrease. 


This voltage, amplified by a differential ampli- 
fier (part n. 7), acts on the ramp generator 
(part n. 1) varying its slant so that to a frequ 
ency increase of the signals from tape, which ca 
uses a sliding downwards of the connection point 
of pulses and therefore a decrease of the integra 
tor voltage, corresponds an increase in the slant 
of the ramp with subsequency increase. 


The pulses will tend therefore to go towards the 
center of the ramp resetting the balance condi ~ 
tions. 


‘These conditions tend, obviously, to be set also 
in the case of frequency decrease with a similar 
behavior of the circuit. 
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What has been taken in consideration up to now 
is the regime performance; a particular problem 
shows at the start of the circuit in the "detent 
phase". 

Sending the signals from tape in any moments, i.e. 
asynchronous with respect to the internal oscili- 
lation of the circuit, a considerable time is ne 
cessary to return to the balance conditions. In 
order to decrease this time there is a device,for 
med by parts number 8 and 9, which allows the be 
ginning of the internal oscillation synchronous 
with respect to a signal from tape. 


This device uses also a "Flip-Flop" not included 
on the board. 


The. performance is the following; the start switch 
(part N. 9) in absence of the enable maintains 

the output level of the edge generator at a volta 
ge of Vs/2 (Fig. 7). 7 


By means of the external "Flip-Flop" the enable 
is given simultaneously upon the arrival of a si 
gnal from tape, both at the start switch and at 
the input gate . to hook the first pulse to the 
center of the ramp , therefore in correct phase. 


signal 
from tape 


enable 1 


ore paccanelli ¥. [fy zeD-P.S.-GEISt |”  300041190/A 
HIS, 20.6.1969/1d ((W“Pregnana Mil. | comsure. 29 7. 28 


1600 PM/NRZ Tapes Circuits 


arte. GUN 150 - GUN 170 gonr. sy 70.30 £0.29 


The board output consists of the threshold cir ~ 
cuit signal (a pulse at every fall of the ramp). 


The PHOS circuit plans for an adjustment to be 
performed by means of a potentiometer and preci- 
sely the adjustment of the oscillation frequency 
in absence of the input signal, acting on the dif 
ferential amplifier (part N. 7). 


PERFORMANCE OF THE SINGLE CIRCUITS 
Part N. 1 
Generation of ramp with variable slant 


It consists of a current generator (TR 1) which 
loads a capacitor (C2) as: 
Q r.t 
Vv Se 
c Cc 


if I is constant, V is proportional to t, i.e. it 
raises linearly with a slant I. 

Cc 
While the capacity C is fixed, the current may be 
adjusted varying the base voltage of TRI, thus ob 
taining the needed control on the ramp slant. 


Part N. 2 
Emitter-Follower 


In reality, the emitter-followers are two:TR3 and 
TR4 in series to have a very low output impeden- 
ce. 


Because of the fall of VBE of these two transi ~ 
stors the ramp which comes out from TR4 starts 
from + 1.4 V instead of OV. 

This fact is taken in consideration in the Vs 
threshold voltage increasing it of the same quan 
tity. 
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3.7.4. Part N. 3 
Threshold circuit 


It consists of TRS and TR6, in rest condition TRS 
is off and TR6 is maintained on by the Vs thre - 
shold voltage applied at the base through D3. 
When the ramp , raising, exceeds the Vs voltage, 
it turns TR5 on, through D2; at this point, TR6 
goes off and the positive edge present at its col 
lector is sent (through E.F. TR7) to the powering 
off switch (part N. 4) and to the capacitor C4, 
which, raising more the base level of TR5, it in 
creases the period during which it is on which 
otherwise would go off right away because of the 
ramp switching off. The negative edge present at 
the collector is brought to the output (pin 6'). 


The positive pulse arriving from TR? is -differeitiated 
by C3 and saturates for a short time TR2, time, 
though, sufficient to unload C2 whose voltage be 


3.7.5. Part N. 4. 
Powering-off switch to the edge. 
gings right away to raise again. 


The diode D1 allows the capacitor C3 to unload 
the second edge (negative) of the powering off 
pulse. 


3.7.6.- Part N. 5 
Bidirectional switch 


It was seen that, during performance, the pulses 
of the signals from tape may. hook the saw-tooth 
both above and below the polarization value of 
the integrator; this means that the current flows 
both in input and in output from the integrator; 
and therefore there is the need for a bidirectio 
nal switch. 

This consists of TR10 and TR11 and of the transi- 
stors driving them i.e. respectively TR9 and TR8. 
TR10 is a PNP and is on when the hooking occurs 
in the lower part of the ramp and is therefore 
driven by a negative pulse. TR11 is a NPN and is 
on when the hooking occurs instead in the upper 
part and it is driven by a positive pulse. 
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Part N. 6 


Integrator 


It consists of R 28 and C7; the time constant R28. 
C7 is chosen so not to resent of a short term ef- 
fect of the "crowding", which do not change the 
mean frequency, without jeopardizing a rapid edju 
stment of the internal frequency to the one of 
the signals from tape when they vary their mean 
cycle period. 


The polarization during rest is supplied by R 29. 


Part N. 7 


Differential amplifier 


The differential stage consists of TR 73 and TR 
14; the potentiometer P1 allows to bring the out- 
put (collector of TR 14) to the required voltaqe 
The ramp generator driving occurs through an 
"emitter-follower" (TR 15} which decreases the ~ 
output impedence of the differential amplifier. 


Part N. 8 


Input Gate 


It consists of the diodes D8 and D9 which set in 
OR the two pulses of the data and of the resistor 
R17 which allows the saturation of TR& thus blo 
cking the input. 


Part N. 9 


Starting switch 


In order to stop the internal oscillation and to 
supply the correct starting voltage of the first 
ramp it is sufficient to connect the resistor 

R 36 to ground through TR 12; in this way, the cur 
rent supplied by the ramp generator instead of lo 
ading the capacitor C2 circulates in R 36, causing 
a voltage drop of about 3V equal to half of the 
maximum amplitude’ of the ramp, 


ise 
Pa 
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3.7.11. Part N. 10 


Threshold vo ltag e generator 


It is supplied by the Zener D 10 which has a va- 
lue of 6.8V. The Vs/2 is obtained from the voltage 

divider. consisting of R 39 and R 40 to which R 41 can 
be added for a better adjustment at the center of 
the ramp - 
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- drawing N* 015434020 
- artwork NT 2339 
- test N7 015740210 
- electric diagram 
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SOGU may be divided in three parts. 


Amplifier 


It consists of TR1 and it has a gain of 10; even 
if the signal input is 2 Vpp, it neither goes in 
saturation nor goes off because of the reduction 
performed by the subsequent stage. 


Its output voltage in absence of a signal is of 
6.1V and it is independent from the power supply 
voltage variations for the adoption of a parti - 
tion ratio, for the polarization voltage, which 
is the inverse of. the gain; in this case 1/10 

and 10. 


Threshold 


The circuit performing the signal threshold che- 
ck consists of the TR2 whose emitter through pin 
N*5 is connected to the Vs threshold voltage. 

Every time the signal overcomes this voltage,TR2 
is saturated and its collector goes below the 
value of the zener D2 through which no more cur- 
rent circulates causing the turning off of TR3. 


Resettable one-shot circuit 


This part of the circuit is completely similar to 
a one-shot circuit UNRA of the SCL.1 standard 
with an internal time equal to three cycle periods 
This allows to have a reset pulse at every negati 
ve input semi-wave and to detect the missing ex- 
ceeding of the threshold after a cycle period. 


In absence of the signal the output is high and 
it is calibrated with a single NOR load. 


The relationship which allows to pass from the 
threshold voltage value to the threshold in per- 
centage with respect to the signal is the follor 
wing: ss 

= (Vs - 5.4) x10. 
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This circuit is single for all the tracks and sup 
plies the threshold voltage to SOGU. 


This voltage comes from the Zener D1 (12V) and 
it is adjustable by means of the voltage divider’ consi 
sting of the potentiometer and of R3; it passes 
then through two emitter-followers (TR 2 and TR 3) 
in series to supply the low output impedence re- 
quired. 


; Saturating the TR 1 transistor R4 goes in paral 
lel with the voltage divide thus reducing the volta 
ge at the value required for reading. 
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WRITE CIRCUITS DESCRIPTION 
AMRU 


- drawing . N* 015433850 
- artwork . N* 2307 


- electric diagram page 39 
- TTT ont 
It consists of a Flip-Flop eat 
. formed by the two transistors TR 1 and 
TR 2, counter connected. aa 
The two masks may be simultaneously ena- 
bled or disabled by the signal entering in pin 10. 


The flip-flop outputs go to two inverters (TR3 
and TR4) which may +: be both saturated by 
the inhibit command (pin 16). 


These two inverters go to the power switches whi 
ch in saturation close alternatively to ground 
the write current. 


An output (pin 12) allows to know the Flip-Flop 
status so to be in condition to send the longi - 
tudinal parity pulse, in the NRZ system, through 
the deskewing one-shot circuit. 
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The diagram of the principle for writing : 
2 = 4 a is the following: 


The CADI H board contains two groups 


sistors and serves’ for a couple of hea- 
ds. 


Every resistor, in reality consists of a parallel 
of four resistors to distribute dissipation. The 
xvesistors labeled in fig. 8 with RB and RB' are 
parallelized to the RA and RA' in the NRZ system 
to increase the write current. 

Switch S which connects to +20 the center of RB 
and RB' consists of TR2 and it is single for 
the two existing groups of resistors on the board. 
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TR2 is driven by TR1 which shows at the input as a 
NOR load. 


When TR1 is saturated by . a high level in input 
also TR2 is saturated and therefore the total cur 
rent is the one for the NRZ system; in the oppo- 
site case, TR2 is off and the RB resistors groups 
are isolated for -the presence of diodes D. 
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N~ 015433610 
artwork N* 2038 


electric diagram page 44 
- TET 
The erase diagram is the following (fig. 


drawing 


9): 


As it can be seen the erasing uses a board of AM 
RU, blocked in a position, to select the current 
during writing and to disselect it during reading. 
The resistor R practically consists of the paral 
lel of various resistors to distribute their dis 
sipation. . 


Diode D forbids that, at the moment of the inhi 
bition of AMRU, the inductive countervoltage of 
the head damages the switch transistor reducing 
this countervoltage to +20. 
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- drawing "N* 015434650 
= artwork N™ 2472 


- electric diagram page. 46 

- TST Nt 015740650 

The performance is the following one: transistor 
TR1 is normally saturated and it is driven by two 
masks of the standard type. 

A negative pulse of input passing through an ena 
ble mask turns off, for a short while, TR1 which 
saturates TR3, this, through capacitor C4, turns 
off TR2. 

This last one stays off until the capacitor C4 is 
not reloaded through R7 and R8; for all this time, 


TR2 maintains TR3 saturated and therefore the out 
put, inverted by TR4 stays high. Once the conduc- 
tion threshold voltage has been reached, C4 cau- 
ses the saturation of TR2 and the recovery of the 
starting conditions. 


The short recovery time is given by the unbalance 
of the resistors at the terminals of C4, 500 <v 
on TR3 side and some tenths of Kw on TR2 side. 


This last value, which can vary . by ~: potentio 
meter TR2, is the one which determines the one- 
shot circuit time. 


[1970029 


conmu sd Raccanelli M. *-300041190/A 


(>) 
FHSS. 20.6.1969/1d \ conn #U £0. 


as woyeedep [Cay pads | anv] 
PS? | sasjizedeo [ ——auvos 


wconr. su ro, [ro 46 


Electric Diagram 


UNS | | ‘woer 
ory ory 


n 
yp 
ot 
Pa 
3) 
4 
a 
is) 
an) 
o 
DQ 
i) 
i 
N 
a 
a 
ae 
= 
, A 
° 
3 
© 
= 


a appuic. GUN 150 = GUN 170 
-B2 


“ URES BO-B1 


M.Raccanelli 


Corti. 
Ke 


INSTALLATION / 


GENERAL QD ELECTRIC 


(GENERAL ELECTFIC INFORMATION SYSTEM MALIA 


° 


MAGNETIC TAPE SUBSYSTEM 


MTC 163 to 173 — MTH 163 to 172 


oO Installation 


Second edition 


A Field Engineering 
publication 4.809.0.001.1/A 


oO 


GENERAL GD ELECTRIC 


(GOITAL ELEGUTAC HE ORMAATON 6YSTEMS ALA 


REVISION STATUS 


UPDATE REVISED PAGES 


First Edition — Title page P.N, 4.809.0.001.0/A_ May - _1969| 


oa Second Edition - Title page P.N. 4,809.0.001.1/A_ [November 1969 


Mod, DtS4 
N.B. Remove pages identified with crossed numbers 


MTC 163 to 173 — MTH 163 to 172 
installation mr 4-809 -0.002+0/A 


GENERAL @D ELECTRIC 


(GENERAL ELECTRIC NFOFMATIN SYETEMSITALA 


INDEX 

1. INTRODUCTION 

2. TOOLS AND INSTRUMENTS 
3. ACCEPTANCE AND COLLOCATION 
3.1. PACKING 

3.2. ACCEPTANCE 

3.3. UNCRATING 

3.4. DESKIN 

4. MECHANICAL ASSEMBLY 
4.1. CABLE DUCTS. 

4.2. CONTROLLER 

4.3. MAGNETIC TAPE HANDLERS 

5. CABLE CONNECTIONS 

5.1. HANDLERS. POWER CABLES 

5.2. HANDLERS SIGNAL CABLES 

5.35 CONTROLLER SIGNAL CABLES 

Bade EXTERNAL SUBSYSTEM CABLES 

6. VISUAL CHECKS 

6.1. CLEANING OPERATIONS 


MTC 163 to 173 — MTH 163 to 172 
Installation v 


Pag, 1 


4-809 -0.003.0/A 


GENERAL GD ELECTRIC 


GENERAL ELECTIOG NFOPMATION SYSTEMGTTALIA 


7. CHECK-OUT Pag. 13 
Tors OFF LINE CHECKS 

9.2% ON LINE CHECKS 

8. FINAL OPERATIONS "45 
8.1. SKIN UP 

8.2, CHECKS AFTER HANDOVER TO CUSTOMER 

9. WITHDRAWAL Lied 
9.1. CONTROLLER 

9.2. HANDLERS © 46 
9.3. GROUPING OF CABLES AND PARTS 

9a4e SUBSYSTEM REMOVAL 

9655 SHIPMENT RULES "41g 
9.6. FINAL OPERATIONS 

10. ATTACHED DRAWINGS w cet 


MTC 163 to 173 — MTH 163 to 172 
installation wr 4.809.0+004-0/4 


GENERAL GB ELECTAIC 


(GENERAL ELECTRIC FORMATION SYSTEMS TALIA 


1. INTRODUCTION 


The purpose of this manual is to furnish a sequence of operations to optimi~ 
ze the installation of a. MTS 160 magnetic tape subsysten. 

These operations presume that the site has been adequately prepared, accord- 
ing to the requirements quoted in the Site Preparation mamal,but do not di- 
rectly consider the actual subsystem configuration, 

The installation team will draw all necessary infomation from the following 
two auxiliary documents, individual to each installation : 


~ Site Layout 
Giving the collocation of the subsystems in the site and showing those ac- 
cessories which, though not normally supplied with the subsystems, are ne- 
cessary to overcome particular space or operative problems (i.e. extra low 
level cable ducts, cable ways, etc. ). 


- Unified Subsystems Connections (USC) 

The forms bearing the above name, give information upon the connection of 
the subsysters to : 

« CPU or MPA comectors 

« centralized DC power supply 

« AC supply breakers 

s fan supply and control 

- AC power supply control circuit, 
A detailed description on how to use the USC forms, which also give de~ 
tails on the insertion of calibrating and terminator boards, will be found 
in the CPU Installation Mammal code 4,625,0,000, [Ae 


Note 


For all materials necessary for mechanical and electrical assemblies,cross refer to the 
Cables and Parts lists where they are set ovt according to the pertinent Kit, 


The parts and cables not included In tha Kits are already assembled on the subsystem 


and are marked with a cross on the above mentioned lists, 


The final subsysten check-out must only be carried out if the structural 
and electrical connections have been completed and if the Central Proces = 
sor and program loading subsystem check-out has been accomplished. 
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2. TOOLS AND INSTRUMENTS 
~ The operations to be performed to install a tape subsystem may be carried 
out with the use of the following equipment : 
« engineer's tool kit 
+ site tools 
« bushing pliers (P.N. 4355406 G) x 


* Area tool level 
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3. ACCEPTANCE AND COLLOCATION 


3.1. — PACKING 


- The subsystem is shipped to its destination in a number of packages equal 
to the mmber of handlers plus one for the controller wing. 


- External to each packing crate, are affixed two forms giving : 
« the contents of the crate 
. the guide to uncrate and remove from the "pallet" (x), 


(a) = Wooden battenad transport base 


3.2, — ACCEPTANCE 


- Upon receipt, 411 packages are to be visually examined for damage. If any 
damage is noticed, it will be necessary to : 
« have the carrier witness the entity of the damage 
« submit a detailed report to Headquarters. 


3.3. ~ UNCRATING 


- Ensure that the subsystem is uncrated as per rules set out by the uncrat— 
ing guide attached on the outside of the crete, 


- Ensure that the contents tally with the description. 


- Remove the documents and accessories, contained in the crate, and set then 
aside, 


— Set aside the following kits : 


1 -MTC 163 to 173 Dwg..n°.15023604 Parts kit P.N. 0646852 ¢ 
2 -- 18t WTH Dwg. n° 15023067 Parts : kit PN. 0646853 6 
3 = Following MTHs Dwg. n° 15023068 Parts kit PN. 0646855 2 
4 -MTS 160 — Subsystem ee kit 1 PN. 0643157 D 
Parta Kit Dwg. n° 15023658 {parts kit 2 PLN. 0643158 S 
5 -MTS 160 — Adjustable + 
layout Kit Dwg. n® 15023265 Parts kit PN. 0643179 Y 
Cables kit 1 P.N. 0646847 
6 - MIS 160-50 Bz Dwg. ne 15023602 { Gables lit 2 PLN. erred v 
7 -MTS 160-50 Hz - ; 
ond yPA Kit Dwg. n° 15023637 Cables kit PN. 0643083 W 
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8 — MTS 160 - 50 Hz - 
MPS Kit 


9 —MTS 160 - 60 Hz Dwg. n° 15023603 


Dwg, n® 15023639 Cables kit P.N. 0643166 A 


ee kit 1 P.N, 0646849 Z 
Cables kit 2 P.N. 0646850 X 


10 - MES 160 ~ 60 Hz Dwg. n° 15023638 Cables kit P.N, 0643082 S 


and MPA Kit 
11 — MTS 160 - 60 Ha ; 
ee Rik Dwg. n° 15023640 Cables kit P.N. 0643165 W 
42 —MTC 163 to 173 Dwg. n° 15023604 Cables kit P.N. 0646851 ¥ 
i 1H, 0646 
13 = Following NTHs Dwg. n° 15023068 cei ee oan tena . 


Note 
Cable Kits # and 2 only differ in as much es their length Is concerned, 
The choice of Kits 6 through 11 depends upon the system configuration end whether the 


version is 50 or 60 Hz, 
Kit n° S {P,N, 0643479 Y) is only needed when the handlers are to be connected at right 
angles, 


3.4. - DESKIN 

- Remove the MTC side covers, front and rear panels. 

- Remove the ALI 260 front plate (breaker side), 

— Remove the 1 MTH side covers, front and rear panels, 

- Remove both front and rear panels from the following MTHs. 


—- Remove, from all handlers, the sorew that, through the "L" bracket, holds 
the GUN 150 module to the main structure, 


~ Loosen the bracket fixing screws. Move the bracket, within ita slots, to 
its full upward position and hence tighten the sorews. 


- Replace the GUN 150 fixing screw. 
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4.“ MECHANICAL ASSEMBLY 


4.1, - CABLE DUCTS 


- Draw out the cable duct—base elements, from the MTC Kit, and assemble them 
as per Site Layout plan referring to Dwg. No. 15043912, 


- If the Site Layout foresees a connecting cable duct, assemble its elements 
as outlined in the plan-itself. 


4.2. — CONTROLIER 


- Remove the MIC from the transport "pallet" and locate it as per Site Lay 
out. 


— Lift the MTC wheels from the floor, by rectifying the 4 adjustable feet 
with a 20 mm wrench; set to a true level and hence tighten the feet lock- 
nute, 


4.3. — MAGNETIC TAPE HANDIERS 
-— Place the 18+ MTH as per Site Layout, keeping it 25 mm away from the MTC. 


— Locate all the other handlers 25 mm away from each other. If adjustable lay 
out Kits are available, then place as per Site Layout plan referring to 
Dwg. No. 15043918. 


- Lift all the handlers wheels from the floor, by rectifying their adjusta - 
ble feet with a 20 m wrench, and consequently set them to plumb, 


- Extract the console, packed inside each handler cabinet,and fix it in posi- 
tion according to Dwg. No. 15042441 - detail B - (Part. B). 


- Remove the 4 side fixing screws and hence the console cover. 


— Referring to Dwg. No. “15043440; fit the SO and SO1 interlock group YO wir- 
ing connector, within the console, See detail B - (Part. B). 


- Replace and tighten the console cover in place. 


Note 


Only skin-up the units end cover all asble ducts, when all installment procedures have 
teen fully accomplished. 
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5. CABLE CONNECTIONS 


Note 


For cable layout, follow the identification tags on the actual cables themselves and 


sheet 1 of Dwgs, No, 15043111 and 15043605, 

If difficulties In the Interpretation of cable markings should arise, refer to the at= 
tached cable lists : 

Bwgs. No. 15023604 = 15023068 = 15023602 = 15023637 - 15023639 (50 Hz) = 15025603 = 
13023638 = 15023640 {60 Hz}, 


5.1. —- HANDIERS POWER CABLES 


- Lay out and connect the 1st handler supply cable C3 (Kit 1 P.N. 0646851 Y) 
as per Dwg. No. 15043111 — sheet 13 15043605 — sheet 1. 


~- Lay out all other MTHs supply cables C8 (Kit 1 P.N. 0646854 V) as per Dwg. 
No. 15043111 — sheet 1. 


~ Check each unit for correct insertion of the Hubbel plugs. 


~- Set the ALI 260 breaker to the OEF position. 


5.2. — HANDIERS SIGNAL CABIES 


- Lay out cables 09 to C11 (Kit 1 PLN. 0646854 V) following Dwg. No. 15043111 
sheet 13 15043605 = sheet 1, 


- Connect up the above mentioned cables as per cable markings. 


- Check the tightness of the cable connector screws. 


5.3. — CONTROLLER SIGNAL CABIES 


- Lay out cables C4, C6 and C7 (Kit 2 P.N. 0646851 Y) following Dwg. No. 
15043605 - sheet 1. 


- Connect these cables to the 1st MTH, following the pertinent markings. 


= Check the tightness of the cable connector screws. 


5.4. = EXTERNAL SUBSYSTEM CABLES 
= Draw out cable kits 6 through 11 mentioned at para. 3.3. 


- Unfurl the eables,laying them out with their symbolic marking side ( i.e. 
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I-MTC-A) facing the CPU, the MPA or the MPS.Cheok that markings are con- 
plete on both cable ends. 


Note 


\f cable mackIngs result difflevit to decipher, refer to Dwgs, No, 15023602 = 15023637 = 


15023639 (50 Hz} or 15023603 = 15023638 = 15023640 (60 Hz), 


cable marking and the USC fora. 


Carry out the external subsystem connections, following both the symbolic 


- Lay out the cables along the central handlers cable channels, 


45043605 - sheet 1. 


- Secure all cables with the appropriate clamps. 


Take up any excess cable under the low level cable ducts. 


Note 


Carry out the MTC connections, following the cable markings and Dwg. No, 


Cable C20 is to be connected to the mains supply by the site electrician, who is to draw 
guidance from the following colour code 


Black » phase X 
Res» phase Y 
Blue = phase Z 
White = neutral 
Green » ground 


Brown = screen 


(leave floating if not present In Installation) 


\ connect together 
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6. VISUAL CHECKS 


- Upon completion of all connections, carry out a visual check on the follog 


ing: 

correctness of the mechanical assembly 

tightness of all mits, screws and bolts 

proper insertion of all boards, cable connectors and plugs 
wire-wraps for loose wraps, bent pins or broken wires 

the layout, the path and correot attachment of all cables, 


6.1, ~ CLEANING OFERATIONS 


~ Carry out Maintenance Manual routines 1.1, and 1.2, 
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7. CHECK-OUT 


7.1. = OFF LINE CHECKS 

— Set the ALI 260 MAIN BREAKER to ON, hence power up the system. 

~ Check that all MIC fans rotate freely and blow air upwards, otherwise check 
for proper phase connections on cable ¢21- terminal strip P20. 

Se+ the output breaker to ON and check that all the handlers OFF pushbutton 
lights. 

~ Depress the 18% MTH ON pushbutton. 


= Meter check for correct voltages between the "420 V" and "GND"; "-20 V" and 
"GND" socketa, located on the ALI 040. 
If necessary,adjust as per Maintenance Manual routine 4.15. 


« Repeat the above operations on all the other handlers, 


7-2. = ON LINE CHECKS 

- The checks hereby listed,are only to be carried out after the final check~ 
out of both the Central Processor and program loading subsystem has been 
completed. 

- Ensure that the subsystem diagnostics correspond to the P.N. and descrip= 
tion given in the Product Composition Sheet. 


~ Feed through the pertinent diagnostics,adhering to the rules given in each 
diagnostic description. 


~ Ifa particular diagnostic program gives rise to an error halt, before at 
tempting any troubleshooting operations, follow this procedure : 
+ check for correct punching of the Site Composition Card, by referring 


to the Diagnostic Description Manual 
+ check for correct sequence of the card deck, 


Tf none of these checks give rise to doubt on the accuracy of the diagnos, 
tic, proceed to troubleshooting the fault. 
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8. FINAL OPERATIONS 


8.1, = SKIN UP 
— Remove both AC and DC power from the system. 


Check that both MTC and NTH type, serial number and product code,on the 
yellow label, correspond to the description given im the Product Conuposi - 
tion Sheet, 


Replace all panela, covers and plates removed previously. See par. 3.4. 


Screw on the cable duct covers (walkways), making sure that the underlay- 
ing cables are not chafed or pinched, 


Mount the MTC and MTH skirts, See Dwg, No. 15043912 - item 7. 


8.2. - CHECKS AFTER HANDOVER TO CUSTOMER 


- Check thet the MTC and MTH drawings and their updating indices, shown in 
the subsystem folder, correspond to those given in the Product Composition 
Sheet, 


- Transcribe the relevant indices on the FCO Status Log. 


Note 
Those drawings having several sheets with the same drewing number, are shown on the 


Product Composition Sheet with the highest updating index, 
On the other hand, the FCO Status Log, must show the Index of each sheet, 


- Check that the supplied tools and equipment correspond to the packing list. 


—- Prepare a report giving details of snags or defects found during the in- 
stallation. 
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9. WITHDRAWAL 


- When a subsystem is removed from @ site, it must be withdrawn complete of 
all the cables and parts kits listed on those drawings given a+ par, 3.3.- 
kits 1 through 11, 

It is to be renembered that all those cables that on the pertinent draw- 
ings are marked with a cross, are to be left connected on the inner side 
of the physical unit, The remaining cables are to be disconnected both 
from the inner and outer sides. 

In as much as the parts are concerned, only those not marked with a cross, 
on the pertineht drawings, are to be removed, 


- Also fulfill the below mentioned requirements ¢ 


- 411 the handlers that follow the 15+ "TH must be complete of both a8 
cables kit P.N. 0646854 V and parts kit P.N. 0646855 2. See Dwg. No. 
15023068. - 


» The 19%t MTH must be distinctly separated from all the other handlers 
because its pertinent cables and parts are included in the MTC Kits. 


« The MTC must be complete of both a cables Bit P.N. 0646851 Y and parts 
kit P.N, 0646852 C. See Dwg. No. 15023604, 


+ The cable kitsnecessary for the MTC to system tie-up, must be assean - 
bled according to the indications given in Dwgs. No. 15023602 — 
15023637 — 15023639 (50 Hz) or 15023603 - 15023638 — 15023640 (60 Hz), 


9.1, ~ CONTROLLER 


- Remove all system power, 


Remove the cable duct walkways so as to disconnect the MTC to CPU connec - 
tion cables, 


- Deskin the MTC. 

- Bisconnect signal cables C13 - C14 and C17,between the MTC and CPU. 

= Disconnect the fan supply and control cablea C21 and C22. 

« Disconnect the C20 AC supply cable connector. 

- Remove the ALI 260 front plate, 

= Disconnect the AC supply cables C23 and C24,between the MTC and Wing B 
« Disconnect the DC and GND cables C18 and C19, between the MTC and CPU. 

- Signal cables C4, C6 ani C7 are not to be disconnected. 
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9.2, — HANDLERS 

- Deskin all the MTHs. 

- Disconnect the 18t MTH signal cables C4, C6 and C7. 

~ Disconnect the Hubbel plug on cable C3,from the jst) MOTH. 


~ Disconnect cables C9 to C11, from the outer side of all the following hand 
lers, 


- Disconnect the Hubbel plug on cable 08,from connector Y22. 
=~ All other cables are not to be disconnected. 


- Fix the GUN 150 module to the main structure with the "L" shaped bracket, 


9.3. ~ GROUPING OF CABLES AND PARTS 


- Group all the disconnected cables according to kits 1 and 2, mentioned in 
Dwgs. No. 15023602 (50 Hz) and 15023603 (60 Hz) or according to cable kits 
1, mentioned in Dwgs, No. 15023637, 15023639 (50 Hz) and 15023638, 
15023640 (60 Hz). 


- Mark the above cable kits with their pertinent Part Number. 


-Group all MTC parts, forming kits as described in Dwgs, No. 15023265, 
15023604 and all the following MTHs parts, forming kits as described in 
Dwg. No. 15023068, 


- Group the eventual adjustable layout kit as shown on Dwg. No. 15023265. 
- Mark the above part kits with their respective Part Number 


= The cables not disconnected from the physical units are to be fixed to 
their respective cable ducts. 


9.4. — SUBSYSTEM REMOVAL 


- The physical units making up the subsysten,must satisfy the following re 
quirements ¢ 


- The MTC must comprise : 


+ parts kit P.N. 0646852 ¢ 


ian 1 P.N, 0643157 D or 


« subsystem parts kit kit 2 P.M. 0643158 § 


- machine documentation 


« diagnostic decks 
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« not yet implemented FCOs 
+ system cables = see dwgs. n° 15023602 ~ 15023637 — 15023639 (50 Hz) 
or 15023603 - 15023638 — 15023640 (60 Hz). 
- The 18t MTH must be distineotly separated from all the following hand- 
lers and must comprise : 
+ machine documentation 


« not yet implemented FCOs, 


= The renaining handlers must comprise : 
+ machine documentation 
« not yet implemented FCOs 
« parts kit P.N. 0646855 Z, 


9.5. = SHIPMENT RULES 


Check that sufficient care is taken, on behalf of the transport personnel, 
@) not to damage the machinery during loading for shipment operations, 


9.6, = PINAL OPERATIONS 


Fill in the appropriate shipment note and therefore return it to the perti — 
nent office, 
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10. ATTACHED DRAWINGS 


To complete this Installation Manual, the following drawings have been atta— 


ched, 


- 18 NTH Parte kit 
-Following MTHs Parts and Cables kits 

»MTS 160 Adjustable Layout kit 

-MTS 160 — 50 HaCables kit 

-MTS 160 - 60 Hz-Cables kit 

-MIC 163 to 173 Cables and Parts kit 

*MTS 160 - 50 Hz-204 yA kit 

+MTS 160 - 60 Hz-2n4 MPA kit 

+MTS 160 - 50 Hz-MPS kit 

*MTS 160 - 60 Ha-MPS kit 

«MTS 160 Subsystem Parts kit 

« Single Capsten - Physical unit 50 - 60 Hz 
Assembly 

«MTH 163 - 166 Physical Block Diagram 

«Single Capstan — Physical unit 50 — 60 Hz 
Assembly and Cable Pos. 

*MTC 163 to 173 Physical Block Diagram 

*MTC 163 to 173 Assembled Wing 

+MTS 160 Physical Block Diagram 

+Physical Unit Connection-Detail 13 

«Physical Unit Connection-Detail 19 


Note 


DESCRIPTION DYG. .N SHEET 


15023067 
15023068 
15023265 
15023602 
15023603 
15023604 
15023637 
15023638 
15023639 
15023640 
15023658 


15042441 
15043111 


15043440 
15043568 
15043604 
15043605 
15043912 
15043918 


The attached drawings sre only tncluded for useful Installation reference and will not 


be updated, 


Therefore,when reference to a particular Owg, No. is to be made, always refer to =the 


machine documentation and not those drawings 1tsted above, 
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OPERATOR TASKS 


General cleaning 
Sliding window 


MAINTENANCE CHECKS 


Vacuum checks 


CLEANING AND LUBRICATION 


Tape transport cleaning 
Ventilation filter cleaning 


ADJUSTMENTS 


Machine reel hub adjustment 

File reel hub adjustment 

File reel hub locking adjustment 
Packing arm adjustment 

Write inhibit group adjustment 

Capstan axial adjustment 

Tachometer lamp positional adjustment 
Tachometer signal adjustment 

$1 differential pneumatic switch adjustment 
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4.24. Write alignment adjustment on PM handlers Page 68 
4.25, Read alignement adjustment on PM + NRZI handlers bis 11 
4.26. Preamplifiers gain adjustment on PM + RZI handlers w 14 
4.27. Write alignement adjustment on PM + NRZI handlers us 7 
4.28. Read alignement adjustment on 7 track NRZI handlers A 80 
4.29. Preamplifiers gain adjustment on 7 track NRZI handlers au 83 
4.30. Write alignement adjustment on 7 track NRZI handlers ee 86 
4310 Adjustment of GUN 170 boards VUSO ” 8&9 
4.32. Adjustment of GUN 171 boards TESO a 41 
4.33. Adjustment of GUN 171 boards ALFI " 93 
4.34. Adjustment of GUN 170 and GUN 171 boards UNIV and UNAS am 95 
4.35. Adjustment of GUN 170 boards UNRAB and UNRAM " 97 
4.36. Adjustment of GUN 150 board UNIV 99 
4.37. Adjustment of GUN 150 board ULUN ty 101 
4.38. General tape path checks ss 103, 
4.39. Tape movement checks " 105 
4.40. Lower tape roller orthogonality check ue 106 
5. REMOVALS AND REPLACEMENTS . 107 
Sale File reel hub removal in 108 
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5.3. Machine reel hub removal " 112 
5.4. Machine reel motor removal a 114 
See File reel motor removal a 116 
5.6. Reel motor brakes removal ul 118 
5-7. Capstan motor removal | us 120 
5.8, Tachometer lamp replacement - 122 
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5.12. Write inhibit group removal J 129 
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MTH 163-166-172 4 

VI 4.809.4.004.2/4 


maintenance 


1. OPERATOR TASKS 


ae 


MTH 163~166-172 
maintenance 1 4.809.4.005.0/4 


ROUTINE +11 


NAME 3 General cleaning 
DURATION 30,10 br 
PREREQUISITES s Unit OFF, no tape loaded 


1 - TOOLS AND INSTRUMENTS 


- Tape Unit Cleaner pack P.N. 5670106 © 
- Chammy leather " 5670104 U 
2 — PURPOSE 


~ fo ensure constant subsystem performance and reduce media wear to minimum, 


3 + PRELIMINARY CHECKS 


~ None, 


4 — PROCEDURE 
1) + Open the Tape Unit Cleaner pack and unfold the contenta. 


Note 


The content. of the pack 1s sufflolent to clean one handler. The cheany leather daspen- 
ed with Tepe Unit Clesner fluid can be used as an alternetive to the pack. 


2) ~ Open the unit door, the top and bottom bin covera. 


3) = Open the head-mu-shield and clean with Tape Unit Cleaner 1 
=- the surfaces of the oylindrical roller and of the alanted guide, 
= the tape oleaner surface. 
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Fig. 1.1. — Cleaning the magnetic head 


Caution 
Do not ever allow metal or magnetic objects to come in contact with the ReadAirite ma ~ 
gnetic head, 


4) ~ Slowly and carefully rotate the capstan with the finger tips of one 
hand, While holding the cleaner against the capstan with the other 
hand, remove all oxide build—ups, 


Fig. 1.2. — Cleaning the capstan 
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Fig. 1.1. — Cleaning the magnetic head 


Caution 
Do mot ever allow metal or magnetic objects to come in contact with the Read/irite ma — 


gnetic head. 


4) - Slowly and carefully rotate the capstan with the finger tips of one 
hand. While holding the cleaner against the capstan with the other 
hand, remove all oxide build-ups, 


Fig. 1.2. — Cleaning the capstan 


MTH 163~ 166-172 
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5) - Carefully clean the inside surfaces of both tape bins, paying .par 
ticular attention to the corners, Also clean the roller guide and 
bottom bin glass cover. 


Fig. 1.3. - Cleaning the bins 


6) - Wipe off any traces of oxide from the main casting, from all guides 
and all surfaces that come in contact with the tape. 
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Fig. 1.4, — Cleaning the casting 


1) ~ Clean the packing arm, paying particular attention to free its shoe 
from any oxide‘ build-ups. 


Fig. 1.5. — Cleaning the packing arm 
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8) — Wipe over again with the chammy leather all surfaces and parts 
cleaned beforehand. 


5 ~ FINAL CHECKS 


- None. 
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ROUTINE :1.2 


NAMB # Sliding window 
DURATION ¢ 0,10 he 
PREREQUISITES « Unit OFF, no tape loaded 


4 + TOOLS AND INSTRUMENTS 


- Chammy leather P.N. 5670104 0 
- Polish antistatio yd 3134420 K 
2 =~ PURPOSE 
~ To remove the electrostatic charges that acoumulate dust partiolae 


over the sliding window surface. 


3 - PRELIMINARY CHECKS 


= None. 


4 = PROCEDURE 
1) - Lift up the sliding window. 
2) - Wipe over the whole surface with antistatic polish. 


3) ~ Polish to a high glose with the chammy leather, 


Benzene op Carbaa Tetrachioride (CTC). 


4) = Open the front door and repeat atep 3 on the inside surface, 
5) = Close the front door, 
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Fig. 1.6. — Cleaning the sliding window 


5 - FINAL CHECKS 


- None. 
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2, MAINTENANCE CHECKS 
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ROUTINE +2.1 

NAME : Vaevum check 
DURATION : 0.10 hr 
PREREQUISITES 3 None 


~ 


~ TOOLS AND INSTRUMENTS 


- Vacuum gauge P.N. 4355390 M 
~ Open end wrench ~ 12 mn 
~ Work tape 


2 ~ PURPOSE 


- To check the value of vacuun, 


w 
i 


PRELIMINARY CHECKS 


+ None. 


- 
' 


PROCEDURE 


1) = Remove the blanking cap and screw in its place the vacuum gauge adap — 
tor. See Fig. 2.1. 


2) - Switch the unit ON. Mount the work tape and press LOAD. 


500 to B20 am H,0 


for those wits fitted with collector type vacuum motors or 


650 to 700 eat HA0 


for those mits fitted with induction type 50-60 Hz Siemens motors, 


Appropriately rotate the vacuum presatire adjust clamp, on these lat 
ter motors, to obtain the correct level. 
4) - Remove the tape and switch the unit OFF. 


3) = Check vacuum level to be: 


5) ~ Disconnect the vacuum gauge and replace the blanking cap. 
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Vacuum motor J (Collector Type) 


Honeywell 
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Vacuum gauge 


£ 
§ 
3 
3 
2 
H 
S 
= 


Vacuum pressure adjust clamp 


Fig. 2,4, — Checking the vacuum 


§ — FINAL CHECKS 
— None. 


i 
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3. CLEANING AND LUBRICATION 
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ROUTINE 131 


NAME : Tape transport cleaning 
DURATION 3: 0.20 hr 
PREREQUISITES t Unit OFF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


- Tape Unit Cleaner pack PLN. 5670106 C 

~ Chammy leather  —§670104 U 

- Universal handle " 9138485 B 

~ Screwdriver blade 6 x 150 "4359315 F 
2 — PURPOSE 


~- To ensure perfect cleanliness of all tape transport items. 


3 = PRELIMINARY CHECKS = 


- None. 


4 - PROCEDURE 


1) ~ Open the unit door and the upper bin cover, Slacken the screws sg, 
suring the fixing rings of the cylindrical and slarited guides. 
Remove the rings. 


2) - Lift the mu-shield and carefully clean the head surfaces and the tape 
cleaner. 


3) = Accurately clean the capstan, the cylindrical guide and the slanted . 
guide, 

4) - Manually rotate the capstan and accurately clean its outer rubber cove 
red surface. 


5) ~ Open the bin cover and clean it accurately both in and out. 
Clean the cavuum bins, paying particular attention to edges and sealing 
surfaces, 


6) ~ Accurately clean the upper bin cover inner surface, casting, upper ta 
pe guide and upper and lower rollers. 


7) - Glean the packing arm shoe surface. 
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8) ~- Remove any oxide accumulation and dust from all transport devices and 
the sliding window. 


9) = Wipe over all surfaces touched by the tape, except the capstan, with 
the chamny leather. 
Replace the fixed rings of the slanted and cylindrical guides. Close the. 
bin covers and the unit door. 


5 - PINAL CHECKS 


~ None. 
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ROUTINE : 3.2 


YAME + Ventilation filter cleaning 
DURATION s 0,20 hr 
PREREQUISITES : Unit OFF 


1 = TOOLS AND INSTRUMENTS 


- None. 


2 - PURPOSE 


~ Restore filtering efficiency to the ALI 040, GUN 150 and GUN 170 filter 
packs. 


3 — PRELIMINARY CHECKS 


- Before initiating cleaning operations, check that the filter elements 
are not damaged or deformed otherwise, replace. 


4 + PROCEDURE 
1 - ALT 040 Filte 
~ Open the unit rear door and remove the filter. Refer to fig. 3.2. 


2 - GUN 150 Filter 


~ Open the front door, swing out the GUN 150 and remove the filter 
element mounted on the CON 271, Refer to fig. 3.1. 


-3 - GUN 170 Filters 
~ Open the GUN front door and remove the filter. Refer to fig. 3.3. 


- Open the rear door, swing out the ALI 260 and remove the filter. 
Refer to fig. 3.4. 


4 - Air blast or vacuum clean the filter elements. 


5 - Replace the elements, close the subsystem doors, 
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Pig. 3.2, — Power Supply Filter 
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Fig. 3.4. - Controller Rear Filter 


5 - FINAL CHECKS 


- None, 
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4. ADJUSTMENTS 
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ROUTINE 74.1 

NAME : Machine reel hub adjustment 
DURATION 2 0.50 hr, 

PREREQUISITES 3: Unit OF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


= Allen key P.N. 4355647 ¥ 
~ Gauge "0842726 B 
- Allen Key - 4 mm 


2 — PURPOSE 


~ To prevent the tape touching the reel flanges. 


3 ~ PRELIMINARY CHECKS 
— Implement routine 4.39 


4 ~ PROCEDURE 


1) - Remove the front and rear joining brackets, holding the intermediate. 
handlers together, and only the side panel from the last mit. 


2)- Adjust the 4 handler feet to lift the pertinent mit from the floor. 
3) - Draw the mit out of its physical lay-out configuration position. 


4) = Remove the 3 set screws fixing the machine reel hub cover. 
Remove the cover. 


5) - Remove the machine reel. 
6) - Switch the unit ON. Open the top bin cover to free the reel brakes. 


7) = Rotate the hub wntil the fixing set screws are visible through the ho~ 
le in the casting rib, hence loosen them using Allen key P.N. 4355647 ¥. 

8) - Rest the gauge on the bin casting reference plane (bin lip). Move the 
hub to have the outer flange surface contact the gauge. Tighten the 4 
set screws, starting with the one that screws onto the shaft key. 


9) ~ Gauge check the hub position, on at least 4 points 90° apart,taking up 
any errors by repeating steps 7 and 8, 


1°] 
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10) - Replace the unit by following steps 6 through 1, carrying out the 
described operations in the reverse order. 


[— Fixing set screws 
Ree] motor 


Outer surface 
Allen Key P.N, 4355647 Y 5 


Fig. 4.1. — Machine reel hub adjustment 


5 — FINAL CHECKS 
- Carry out Routine 4.39. 
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ROUTINE > 4.2 

NAHE : Pile reel hub adjustment 
DURATION 3; 0.50 hr 

PREREQUISITES ; Unit OFF, no tape loaded 


4 — TOOLS AND INSTRUMENTS 


- Allen, key P.N. 4355647 Y 

— Gauge a 0842726 B 

- Peeler Ht 0687305 M 
2 ~ PURPOSE 

- To prevent the tape touching the reel flanges. 


3 = PRELIMINARY CHECKS 


— Implement routine 4.39. 


4 — PROCEDURE 


y= 


2).- 
3) - 
4)- 


5)- 
6) - 


V- 


8) - 


9) - 


Remove the front and rear joining brackets, holding the intermediate han 
dlers together, and only the side panel from the last unit. 


Adjust the 4 handler feet to lift the pertinent unit from the floor. 
Draw the unit out of its physical lay-out configuration position. 


For handlers mounting rubber hub back-up rings, remove this ring and re- 
place it with feeler P/N 0687305 M. Por units not fitted with rubber hub 
rings, proceed with step 5. 


Switch the unit ON. Open the top bin cover to free the reel brakes. 


Rotate the hub until the fixing set screws are visible through the ho — 
le in the casting rib, hence loosen them using Allen key P.N. 4355647 Y. 


Rest tha gauge on the central and right bin walls. Meve the hub to hava 
the euter feeler or flange surface contact the gauge. Tighten the 3 set 
screws, starting with the one that screws onto the shaft key. 


Gauge check the hub position, on at least 4 points 90° apart,taking up 
any errors by repeating steps 6 and 7, 


Replace the unit by follewing steps 5 through 1, carrying out the opera— 
tions in the reverse order. 


MTH 163-166-172 
maintenance 20 4809.4 .023.2/A 


Honeywell 


Honeywell Information Systems tails 


Fixing set screws 


Reel motor 


Gauge 


Hub 


Rubber back-up ring 


Allen Key P.N.4355647 Y 
Outer surface 


Fig. 4.2, — File reel hub adjustment 


5 — FINAL CHECKS 


~ Garry out Routine 4.39. 
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ROUTINE 74,3 

NEME + File reel hub locking adjustment 
DURATION 0.15 br 

PREREQUISITES : Unit OFF, no taps loaded 


1 = TOOLS AND INSTRUMENTS 


~ Vernier, gauge 
- Allen key 2 ma 


2 - PURPOSE 


~ To ensure that the file reel is positively locked, thus preventing hub to 
reel slippage. 


3 - PRELIMINARY CHECKS 


1) - Visually inspect the ring and shoe assembly. Insure that no separation 
has occurred between metal shoes and rubber ring, otherwise replace ring 
as per Routine 5.2. 


2) - Check the hub, inspecting the tapered surface for score marks or concen 
tric lines such to prevent good operation. 
If it is found damaged, change the hub as per Routine 5.1. 


4 ~ PROCEDURE 
1) = Turn the file reel knob clockwise to its stop. 


2) - Slacken the fixing set screws. Turn the knob clockwise witil the diane- 
ter of the metal shoes results: 


94.5 to 94, 


with one set screw at right angle, and tne other in line with the slot 
in the knob;positioning the vernier calipers as shown in fig. 4.3 for 
this measurement, 


3) ~ Tighten the two set screws onto the cam, Turn the knob anticlockwise to 
its end of travel. 
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Hold vernier calipers in this position 


94.5 to 94.6 


Scale side of vernier —™| 


Set screw 


Slot 
Set screw 


Fig. 4.3, — File reel hub locking adjustment 


5 ~ PINAL CHECKS 


— None. 
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ROUTINE :44 

NAMB, : Packing arm adjustment 
DURATION : 0.35 hr. 

PREREQUISITES 3 Unit OFF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


~- Dynamometer P.N. 0158701 U 
- Allen key 2 mm 
~ Allen key 3 mm 


2 ~ PURPOSE 


- To ensure constant packing pressure and both correct positioning of the pa 
cking arm at “reel empty" and the tripping of microswitch $5 at "reel full" 
conditions. 


3 — PRELIMINARY CHECKS 


~ None. 


4 — PROCEDURE 


1) - Remove the front and rear joining brackets, holding the intermediate 
handlers together,and only the side panel from the last unit. 

2) - Adjust the 4 handler feet to lift the unit from the floor. 

3) = Draw the unit out of its Physical lay~out cnnfiguration position. 


4) - Load an empty reel on the file reel hub. 
5) - Position the packing arm shoe near the hub. 
6) — Slacken the fixing set screws on the travel limiting collar. 


7) ~ Keeping the end of the packing arm in contact with the hub, cause the 
limiting plate to contact the stop post. 
Fully tighten the set screws leaving a shaft end—-play of: 


0.05 to 0.10 mm 


8) - Moving the packing arm throughout its travel, no hard spots must be 
felt, otherwise check, or vary within limits, the shaft end-play of 
step 7. 


9) - Bring the packing arm to the "reel full" position. 
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10) — Slacken the screw holding the $5, switch mounting plate. 


41) — Position the plate so as the switch contacts close correctly, hence tig 
hten the fixing screws. 


12} — Remove the reel, 


13) ~ Place the dynamometer as illustrated in fig. 4.4. and check for a 
40 to 80 g/load on the arm throughout its complete run. 


14) ~ Replace the wit by repeating steps 3, 2 and 1 carrying out the opera~ 
tions in the reverse order. 


Packing are 


Travel Heiting plate 


Stop post 


Fix screw 


Fig. 4.4, — Packing arm adjustment 


5 ~ FINAL CHECKS 


= None. 
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ROUTINE > 45 


NAMe 3: Write inhibit group adjustment 
DURATION : 0,2 hr 
PREREQUISITES : Unit OFF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


= Gauge, vernier 

- Key, Allen 3 mm 

- Spanner, open ended 5.5 mm 
- Screwdriver blade 5 x 150 
- Handle.universal 


~ Key, Allen 1.5 on 


2 - PURPOSS 


PN. 


7250213 U 
7133130 Y 
4355327 ¥ 
4355314 B 
7138485 B 


0494140 Y 


~- To ensure positive operation of the relay and to prevent the write in 
hibit group plunger touching the write permissive ring. 


3 = PRELIMINARY CHECKS 


= None. 


4 — PROCEDURE 


1) - Slacken the sensor plunger lock nut. 


2) - Referring to fig. 4.5, rotate the plunger to have it protudes 


re) 


from the hub flange. Tighten the lock nut. 


3) - Slacken the lock screw for the PS1 switch mounting bracket (it is 
located on the right hand side of the Power Supply chassis) and 


trip the switch to position 1. 


4) - Switch the unit ON and cheok FILE PROTECT to be lit. 


5) - Depress the sensor plunger and check FILE PROTECT to be out. 
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6) - 


7) - 
8) - 


9) - 
10) ~ 


W)- 
12) - 


13) - 


Referring to fig. 4.6, loosen the 2 collars to free the respective 
thumb screws, Use the 1.5 mm Allen key as a tommy bar. 


Loosen the 2 Allen bolts fixing the terminal strip group. 


Tarn the thumb screws fo position the sensor plunger: 
away from the hub flange surface, 


Tighten the 2 Allen bolts, then the 2 thumb screws, hence lock the 
whole with the collars. 


Switch the unit OFF, Mount a reel with a write permissive ring fit, 
ted. 


Switch the unit ON and check for FILE PROTECT to be off. 


Remove the reel. Check that the relay is made and that a distance 
ef 2 mm is still satisfied between the sensor and the flange. 


Switch the unit OFF, Remove the reel. Srt PS1 switch to position 
O fixing it in this position with its pertinent bracket. 


Lock nut 


Sensor plunger Hub flange 


Fig. 4.5. — Sensor plunger adjustment 
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Lock collar 
Thuab’ screw 
Fixing bolt 


Fig. 4.6. — Write inhibit relay adjustment 


5 - FINAL CHECKS 


- None. 


Oo 
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ROUTINE 14.6 


NAME +: Capatan axial adjustment 
DURATION + 0.15 hp 


PREREQUISITES t Unit OFFy no tape loaded 


1 = TOOLS AND INSTRUMENTS 


- Spanner, pog PLN, 0837504 D 

- Spanner, open ended 17 mm " 7133270 W 

= Extractor " 0842725 X 

- Gauge, vernier 7250213 U 
2 = PURPOSE 


= To ensure the correct positioning of the capstan with respect to the. 
tape, 


3 - PRELIMINARY CHECKS 


~ None. 


4 = PROCEDURE 


1) = Immobilize the capstan with the peg spanner, Rotate the split ool, 
lar lock nut by 2. turns with the 17 mm spanner. 


2) = Mount the extractor onto the capatan, turn olockwise the knurled 
collar to free the capstan from the split oollar. 


3) = Menually turn the lock nut to have the split oollar up ageinat the 
capstan, The group must be free to move on the capstan motor shaft, 


4) = Position the group to have : 


between the casting reference edge and the outer capstan circunfe- 
rence. 
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Note 
Whenever say part of the capstan group is moved, no traction or lateral forces must be 


applied to the capstan motor shaft. Any movenent or positional adjustment is to be done 
nanually without the eid of any tool whetsoaver. 


5) - Again immobilize the capstan with the peg spanner and tighten the 
split collar lock nut. 
Peg spanner 


Lock nut 


i Capstan Split collar 
a Capstan ootor 


Fig. 4.7. ~ Capstan axial adjustment 


Fig. 4.8. — Capstan axial adjustment 
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@) 5 = FINAL CHECKS 


- Mnsure that during tightening operations’ no variation on the toler 
ance given at step 4 has occurred, otherwise repeat the procedure to sa-~ 
tisfy the requirements. 
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ROUTINE :4.7 

NAME 3 Tachometer lamp positional adjustment 
DURATION 3 0.25 br 

PREREQUISITES : Unit OFF 


1 - POOLS AND INSTRUMENTS 


- Scope Tektronix 422 
~ Screwdriver 6 om blade 


- Allen key 1.5 mn 
~ Jumper 


2 = PURPOSE 


- To position the tachometer lamp, in the sector group, to obtain maximum 
phototransistor output. 


3 — PRELIMINARY CHECKS 


- None. 


4 - PROCEDURE 


1) - Remove the fixing screws from. the protective dome and withdraw it from 
the motor. 


2) - For 18.75"/sec_ and 37.5'/sec MTHs : 


= connect the scope probe to point A or B of board PATO, physically lo 
cated under the protective dome. Syne on AUTO internal. 


~ For 75"/sec MTHs : 


= Remove the PWB protection and connect a scope probe to PWB PRET 
point C. Refer to fig..4.9. a 
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Lamp holding plate 
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Lamp holding rubber sheath 


Lamp 


Capstan motor 


Fig. 4.9.b} — Tachometer lamp positional adjustment on 18.75""/sec 
and 37.5t'/sec MTHs 


oO 


Capstan notor 


Protective dome 


os Re, PIB protective cover 


Fig. 4.9.c) —- Tachometer lamp positional adjustment on 75"'/sec MTHs 
re) 5 = FINAL cHEcKs 


- None. 
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ROUTINE :4.8 

NAME 3 Tachometer signal adjustment 
DURATION 3 0.25 hr 

PREREQUISITES 3 Unit OFF 


1 = TOOLS AND INSTRUMENTS 


= Scope Tektronix 422 
- Screwdriver 6 mm blade 

= Small sorewdriver 

~ Jumper 


2 — PURPOSE 


- To obtain a symmetrical tachometer signal (TAMA) as output from either 
board PATO or PRET. 


3) = PRELIMINARY CHECKS 


- None, 


4 + PROCEDURE 


1) - For 18.75"/sec_and 37.5"/sec MTHs : 


— Remove the fixing screws from the protective dome and withdraw the dome- 
from the motor. , 


= For _75"/sec MIHs proceed_as from step 2. 
2) - Connect point A — 8 ~ 3 (MARE1), on GUN 150, to ground. 
3) - Connect the scope probe to point A = 26 = 1. Sync on AUTO INT. 


4) = Disconnect point P6 - 5A and P4 — 4A on MUN 140, to remove power from 
both reel motors. 


5) - Switch the unit ON and press STAND-BY. 


6) ~ Press LOAD. The capstan motor will turn. 
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7) - For 18.75"/sec and 37.5"/sec HTHs + 


~ Trim pot on PATO PWB to scope a symmetrical square output waveform, 


- For 75"/sec MTHs + 


- Locate the pot on PYB PRET, through its protection and trim te 
obtain a symmetrical output waveform. 


8) - Press STAND-BY and switch the unit OFF. 


9) ~ Repeat steps 4, 3, 2 and 1, reversing the operations. 


~Capstan motor 


“Board PATO 
Potentioneter 


'—Cover done 


Fig, 4.10, - Tachometer signal adjustment 


5 — FINAL CHECKS 


- None. 
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ROUTINE :49 


NAME 3 $1 differential pneumatic switch adjustment 
DURATION 20.15 br 
PREREQUISITES : None 


+ = TOOLS AND INSTRUMENTS 


= Work tape PN. 4331077 T 
~ Open end wrench, 14-15 mm "7133260 V 
PURPOSE 


= To ensure that when there is sufficient pressure in the vacuum bins, the 
handler goes in the STAND BY status and that when going into the Out ofSer 
vice status and the reel brakes release, tape does not bottom out. The 81 
switch is located under the fluorescent lamp. 


PRELIMINARY CHECKS 


~ None. 


PROCEDURE 
4) - Switch the unit ON and load the work tape. 
2) ~ Press LOAD. ° 


3) - If the handler does not go in OPERATE or STAND BY (depending upon whe - 
ther the ON-OFF LINE switch in either in ON or OFF,respectively) becau 
se the S1 switch has not closed, rotate the adjustment nut anticlockwi 
ge. 

Press LOAD again and repeat the adjustment if necessary. When operation 
is satisfactory, rotate the adjustment nut one further anticlockwise 
turn, 


4) = Open the top bin cover and check that when the brakes release, the ta- 
pe does not bottom out. If it does, further rotate the adjustment nut 
counterclockwise. 


5) ~ Switch the unit OFF and unload the work tape. 
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Differential pneumatic switch 


Adjustment nut 


Fig. 4,11,.- 81 differential pneumatic switch adjustment 


5 — FINAL CRECKS 


- None, 
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ROUTINE 


NAME 
DURATION 


PREREQUISITES 


+ 4.10 


$2 and S3 pneumatic switches adjustment 
0.15 br 
None 


1 — TOOLS AND INSTRUMENTS 


- Work tape PN. 4331077 T 
~ Open end wrench, 14-15 mm "7133260 V 
2 — PURPOSE 
- To ensure that the unit goes in the Operating status when correct vacu 


um 


value is reached and the media is properly positioned. 


3 -— PRELIMINARY CHECKS 


~ None. 


4 — PROCEDURE 


1)- 
2)- 
-3)- 


4) - 


Switch the unit ON and load the work tape. 
Press LOAD, 


If the unit does not go in OPERATE or STAND-BY (depending upon whether 
the ON-OFF LINE switch is either in ON or. OFF,respectively) because swi 
teh S1 and/or $2 has not closed, rotate the adjustment mt counterclock 
wise, 

Depress LOAD again and repeat the adjustment, if necessary, until the 
two switches trip, as near as possible, at the same time. When this is 


achieved, rotate the adjust nuts ‘one further counterclockwise revolu - 
tion. 


Switch the unit OFF and unload the work tape. 
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Pneumatic switch 


Adjustment nut 


SS Ih 


ae 


Fig. 4.12. — S2 and S3 pneumatic switches adjustment 


5 — FINAL CHECKS 


- None, 
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ROUTINE 74,11 

NAME: : Head to mu-shield distance adjustment 
DURATION 3 0.10 hr 

PREREQUISITES 3 Unit OFF, no tape loaded 


1 — TOOLS AND INSTRUMENTS 


- Gauge P.N. 0837309 W 
Allen key 2.5 ma 


2 — PURPOSE 


- To have the correct 0.3 mm distance between the magnetic head and its anti 
cross-talk shield (mu-shield). 


3 ~ PRELIMINARY CHECKS 


- None. 


4 — PROCEDURE 
1) - Slacken the 2 Alien screws fixing the mu~shield stop plate. 


2) - Slide gauge P/N 0837309 W between the head and the mu-shield. Move the 
stop plate against the mu-shield and tighten the sorews. 


3) - Withdraw the gauge. It must be a sliding fit. If to the contrary, re — 
peat steps 1 and 2. 
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Stop plate 


Fixing screw 


Mu-shield 


Fig. 4.13, ~ Head to mu-shield distance adjustment 


5 - PINAL CHECKS 


- None. 
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ROUTINE + 4.12 

JAMS. : Tape cleaners positional adjustment 
DURATION 3 0.15 hr 

PREREQUISITES : Unit OFF, no tape loaded 


1 — TOOLS AND INSTRUMENTS 
= Allen key 2.5 om 
= Open end wrench -12 mm 
~ Work tape 

2 — PURPOSE 


= To prevent the tape cleaners from holding the tape in contact with the era 
se head. 


3 — PRELIMINARY CHECKS 


— None. 


4 — PROCEDURE 
1) ~ Remove from the casting rear, the 2 protective head cover fixing screws, 
hence the cover. 


2) - Disconnect the cleaners plastic suction tubes from the rear side of 
the precision plate. 


3) = Switch the unit ON, 
4) = Load the work tape and press LOAD, 


5) - Slacken the fixing screws of both cleaners, Position them to be contac 
ting and parallel with the tape. The tape must not be raised from the 
erase head, Tighten all 4 fixing screws. 


6) — Repeat steps 4 through 1 carrying out the described operations in the 
reverse order, 
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Tape cleaner 


Fixing screws 


Protective head cover 


Fixing screws 


Tape cleaner 


Precision plate 


Fig. 4.14. — Tape cleaners positional adjustment 


5 — FINAL CEECKS 


- None. 
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ROUTINE 24,13 

NAME, : Fluorescent lamp supply adjustment 
DURATION : 0.30 hr 

PREREQUISITES : None 


4 - TOOLS AND INSTRUMENTS 


- Multimeter 
- Small screwdriver 


2 — PURPOSE 


- To adjust the lamp supply voltage, thus ensuring satisfactory serve 
reel motors operation. 


3 — PRELIMINARY CHECKS 


— None, 


4 - PROCEDURE 
1) - Switch the unit ON, 


2) = Allow about 15 minutes for the lamp to reach normal running condi ~ 


tions. 

3) = Switch the meter to the) 30 VDC scale. Put -ve lead on pin 5 of 
board B— 24 (SELA) and +ve lead on pin 17 (GND), 

4) - Trim the SELA pot to read : 


Note 


The 4,5 to =15V | level ia an initial value and the minimun which may ba sat, The 


miniaun value of may be reached for particular servo reel motor conditions, 
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5) - Repeat steps 3 and 1, carrying out the operations in the reverse 
order. 


6) - Carry out Routine 4.14. 


5 - FINAL CHECKS 


- None. 
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ROUTINE :4, 14 

NAME i Servo reel motors adjustment 
DURATION 2 0.45 hr 

PREREQUISITES + None 


1 . TOOLS AND INSTRUMENTS 


— Scope Tektronix 422 
- Screwdriver 6mn blade 


Small screwdriver 
Work tape 


2 ~ PURPOSE 


- To 


balance out the SEBO boards output signals when the tape is in the mid 


vacuum bin position. 


3 = PRELIMINARY CHECKS 


— Implement routine 4.13. 


S 
I 


PROCEDURE 

1) = Switch the unit ON and load the work tape 

a)- Open the upper bin cover. 

3) - Await until presaure is no longer present in the bins. 

4) ~ Manually rotate the tape reels and the capstan to move the tape loops 
to their mid-bin position. Refer to fig. 4.15a). 

5) ~ Switch the mit off and disconnect contacts P6 -5A and PAA (yellow 
leads) +o remove power from both reel motors, contact P7-10 (on ALI 040) 
for the capstan motor: and contacts P6-7A and P4-2A for the brakes. 

6) = Switch the unit on, press LOAD and then STAND-BY. Check the position of 
the tape loops and, if not correctly positioned, manually rotate the 
capstan, 

7) ~ Rotate the 4 pots, on PYBs AB2} and AB22, counterclockwise to their 
quarter or mid slider run position. 

8) — Connect the 2 scope channela to PHB AB23 (SEBO) pin 4' and 14". Syne 


on LINE + AUTO, sweep frequency on 2 ms/cm and vertical sean on av/em 
ALTERNATE. 
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9) = Rotate upper pot (RV1) clockwise until 2 pulses of equal duration and a 
0 to 20V amplitude are on onputs 4' and 14'. Refer to fig.-4.15. 


Fig. 4.15. - PWB SEBO output signal 


10) - Turn lower pot (RV2) clockwise until the signals, on both outputs’ 4t and 
14", simultaneously fall to OV. 


Note 
Jf one of the two signals under exam disappears from the screen while the other remains 


stable, it will be necessary to touch-up the edjustment of RV1 until the faded signal 
comes back on end hence trim RV2 to have the practically simulteneous fall of the to 
signe!s. 


41) - Manually rotate the capstan to position the left bin loop to 
the upper out-of~service sensor limit. 


Check that [420 VDClis present on output 4! and|O a} at output 14'. 


12) =~ Manually rotate tne capstan to position tne left bin loop to tne lower 
out-of service sensor limit. 
Check that fo_v] is present on output 4' and 
14°. 

13) ~ If the requirementa of steps 11 and 12 are not satisfied, electrically 
reconnect the reel brakes, further lower the tape in the bins 
(1 to 5 mm) and repeat the operations as from step 2. 
Should the requirements of steps 9 and 10 be hard to meet, proceed to 
check the fluorescent lamp voltage and, if necessary, increase the sup- 
ply. Refar to routine 4.13. 


at output 
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14) 


15) 
16) 


17) 
48) 


19) 


- Position both loops half way down the bins by manually turning the cap 
star. Connect the scope to pin 4' and 14" of board A ~ B = 22 (SEBO). 


- Repeat the operations outlined in steps 9 and 10. 


‘ Carry out the operations described at steps 11 and 12 for the right 


nand bin loop and obtain the same results. 


- Disconnect scope from pins 4" and 14' of board A~B~22. 
Switch the unit OFF. 


~ Restore power supply to the peel motors and brakes (connections: P4 = 
4A, P6-5A, P4-2A, P6-7A) and to the capstan motor (P7-10 on the ALI 040). 


- Push in the interlock microswitch plunger to its idle position, close 
the top bin cover and switch the unit ON. Remove the work tape and swi- 
tch the unit OFF. 


5 = FINAL CHECKS 


- None. 
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ROUTINE 14.15 


NAMB 4420 V and -20 V voltages adjustment 
DURATION 20,10 br 
PREREQUISITES : None 


Tn 


5e 


TOOLS AND INSTRUMENTS 


— Multimeter 

- Universal handle P.M. 7136485 B 
~ Sorewdriver blade 5 x 150 uJ 4355314 B 
- Spanner, open ended 13 mm 7133250 U 
- Spanner, open ended 17 mm " 7133240 T 
PURPOSE 


~ To set the Data Eleotronics Module and Device Oriented Electronica supply 
voltages to their nominal values. 


PRELIMINARY CHECKS 


= None, 


PROCEDURE 


1) = Connset the positive and negative multimeter leads to the +20 V and OND 
sockets, located on the ALI 040 console. 


2) = Loosen the RV2 lock nut and vary the pot to read [+20 vi 
3) ~ Tighten the RV2 lock nut. 


4) = Connect the negative and positive multimeter leads to the -20 Vand. GND 
sockets. 


5) - Loosen the RV1 look nut and vary the pot to read (=20 Ve] 
6) - Tighten the RV1 lock nut. 


FINAL CHECKS 


- None. 
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ROUTINE + 4.16 


NAME + Adjustment on +20 V protection 
DURATION 10,20 hr 


PREREQUISITES + Routine 4.15. 


1 = TOOLS AND INSTRUMENTS 


- Multineter 

= Screwdriver PLN, 7131248 7 

- Spanner, open ended 13 mn 7 7133250 U 

= Universal handle " 7138485 3B 

= Screwdriver blade 5 x 150 im 4355314 3B 

- Spanner, open ended 11 mn " 7133240 0 

2 = PURPOSE 
- To obtain the protection call in upon voltage variations great 
er than + 10%, Oo 


3 = PRELIMINARY CHECKS 


- Hone. 


4 = PROCEDURE 


1) = Connect the multimeter positive lead to teat-point L of boa 
81 and the negative lead to GND jeck on ALI 040 congole, 
Set meter on 3 VDC scale. 


2) = Vary pot RV7 ©n board TECA 81, to have a multimetor reading of 


approx 
+7¥ 


3) ~ Gonnect negative lead to test—-point N and positive one to GND jaok. 


4) = Vary pot RV8 to read approx + 


7.7 


5) = Connect positive lead to "420V" jack and negative lead to GND jack. 
Sat moter to 30 VDC scale. 
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.*) 


6) - 


Slacken the lock nut on pot RV2 mounted on ALI 040 console. 
Turn pot clockwise and check that protection cuts in when the volt 


age level exceedes: 
vay | 


If the protection outs in early, turn TECA board pot RV7 counterclock 


_wise. If it cuts in Jate, turn the same pot anticlockwise. Play on 


1) - 


8) - 


this pot to obtain the required protection value. 


Turn pot RV2 anticlockwise and check that the protection cuts in 
when the voltage value goes below t 


[ev] 


If the protection cuts in early, turn TECA board pot RV8 counterclock 
wise. If it cute in late, turn the same pot clockwise. Play 
on this pot to obtain the required protection value. 


Carry out Routine 4.15, steps 1, 2 and 3. 


5 - PINAL CHECKS 


- None. 
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ROUTINE 14.17 


YAMS t Adjustment on -20 V protection 
DURATION 20.20 hy 


PREREQUISITES : Routine 4,15 


tow 


36 


Pioks 


TOOLS AND INSTRUMENTS 
- Multimeter 


- Screwdriver PN. 7131248 5 

- Spamner, open ended 13 mm w 7133250 0 

- Universal handle a 7138485 3B 

- Screwdriver blade 5x 150 “ 4355314 B 

- Spanner, open ended 11 mn a 1133240 7 

PURPOSE 

~ To obtain the protection call in upon voltage variations great, 


er than + 10%, 


PRELIMINARY CHECKS 


= None. 


PROCEDURE 


1) ~ Connect the multimeter negative lead to test point M of board TECA 
84 and the positive lead to GND jack on ALE 040 console. 
Set meter on 3 VDC acale. 


2) ~ Vary pot RY9 on board TECA 81 to have a multimeter reading of 


approx: 
[ 7 ] 


3) = Connect positive lead to test point ¢ and negative. one to OND jaok. 
4) - Vary pot RV6 to read approx: 


5) = Connect negative lead to “-20V/jack.on ALI 040 console and positive 
lead to the GND jack. Set meter scale to 30 VDC, 
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Oo 
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\e) 


6) - 


1) 


8) - 


Slacken the lock nut on pot RVt mounted on ALI 040 console. 
Turn pot olockwise and cheok that the proteotion outs in when the 


voltage value exceeds 3 
[ov | 


Tf the protection cuts in early, turn TECA PWB pot RV9—gclook 
wise. If it outs in late, turn the same pot antiolockwise. Play on 
this pot to obtain the required protection value. 


Turn pot RV1 anticlockwise and check that the protestion outs in 
when the voltage value goes below 1 


[e~wv_ | 
If the protection cute in early, turn pot RVE , antiolockwise. If 
it cuts in lete, turn the same pot clockwise. Play on this pot to 
obtain the required protection value. 


Carry out Routine 4.15. ateps 4, 5 and 6. 


5 = FINAL CHECKS 


~ None. 
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ROUTINE : 4.18 


NANE t Power sequencing delay adjustment 
DURATION 3 0,10 br 
PREREQUISITES + None 


4 — TOOLS AND INSTRUMENTS 
- Multimeter 


2 - PURPOSE 


~ To prevent application of noise to thea DEM at the moment of switch on, 


3 - PRELIMINARY CHECKS 


~ None. 


4 = PROCEDURE 


1) - Connect the multimeter positive lead to pin 08 on board E- 06 and 
the negative lead to pin 17, 
Set meter on 30 VDC scale. 


2) ~ Set the graduated slider in position 3 or 4 (sec). . 


3) = Switoh the unit ON and check that the meter needle moves after about 
3 to 4 seconds from the switch-on instant, If this requirement ia’ 
not satisfied vary,accordingly,the position ef the slider. 


4) - Disconnect the meter and switch the unit OFF, 


5°— FINAL CHBOKS 


- None. 
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ROUTINE : 4.19 


9 
WV 
gy 
L 4 
eas 
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ROUTINE : 4.20. 


NAME 
DURATION 
PREREQUISITES 


Capstan speed adjustment 
0.25 br 
None 


1 — TOOLS AND INSTRUMENTS 


— Scope Tektronix 422 
~ Field—tester (VAR 600) PLN 0646704 R 
— Field—tester cable a 0640101 § 
- Small screwdriver 
- Work tape 

2 — PURPOSE 


- To adjust the capstan speed to obtain rated RPM conditions. 


3 — PRELIMINARY CHECKS 


- None. 


4 — PROCEDURE 
4) = Connect the Field-tester cable to the GUN 150 J10 connector. 


2). - Connect up the scope ground and its inputs to Field tester jacks GND, 
INT and EXT, respectively. 


3) - Switch the unit ON, load the work tape and press LOADhence set the 
ON/OFF LINE switch to OFF. 


4) - Press ON-RESE? on the Field-tester and set its controls as per follo- 
wing table . 


FUNCTION POSITION 


REV=FWD Fuo 


GO-STOP-START STOP 6 
75 IPS = 18.75/37.5 IPS 18.75/37.5 IPS for MTH 18.75 and 37.5"/sec. 
75 IPS for MTH75"/sec. 
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5) ~ Allow a few yards of tape to unwind and, by alternatively switching 
REV-FWD, cause the tape to move back and forth. 

6) = Sync scope on positive INT. Switca to Pield-tester EXT socket and centre 
the whole waveform on the screen. 


7) = Rotate POCA board (A-B~18) pot RV3 art from top) to have an equal si- 
gnal period, at the leading edges mean point, in both drive directions. 


eo ELT LY | ve 
lata cbcbalsba set 
a as ee 

eo See] 


8) - Spread the sweep freq. by X10 to fine adjust settings of step 7. 
9) = Set the REV-FWD switch to FWD. ann the X10 magnification. 


10) = Focus in both signals present on Field-tester jacks EXT and INT and va- 
ry the pot on board A — 21 (UNAP) clockwise, to increase TEXT. 
The adjustment must be such that the relationship between the reference 
signal TINT and the tachometer signal TEXT is, at 50% of the leading 
edges, as shown in the following table. 


TAPE SPEED RELATIONSHIP 


18. 75"/sec TEXT = 2 TIT 


37.5" /sec TEXT = TINT 
75" /sec TEXT = TINT 
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Fig. 4.15, - Tachometer and reference signals -18.75"/sec MTH 


14) - Spread the sweep freq. by X 10 and fine adjust setting of point 10. 


12) = Depress STOP and then REN-UNLOAD to fully rewind the tape. 
13) - Switch the unit OFF and disconnect the Pield-tester cable. 


5 - FINAL CHECKS 


— None. 
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ROUTINE : 4.21. 


Tar 2: Rewind speed adjustment 
DURATION 2 0.25 br 
PREREQUISITES +: None 


1 ~ TOOLS AND INSTRUMENTS 


- Scope Tektronix 422 
- Field~tester (VAR 600) PN 0646704 R 
= Field~tester cable ae 0640101 S 
~ Small Screwdriver 
- York tape 

2 ~ PURPOSE 
~ Sdjust the vewind speed to obtain rated speed conditions. 


3 — PRELIVINARY CHECKS 


- None. 


4 » PROCEDURE 
1) - Connect the Field-tester cable to the GUN 150 J10 comector. 


@) = Sonnect up the scope grourfland its inputs toField—tester jacksGND, INT 
and EXT, respectively. 


3) ~ Switch the unit ON, load the work tape and press LOADhence set the 
handler ON/OFF LINE switch to Ur, 


4) - Set Field-tester controls as per following table and therefore depress 
its OM RESET button. 


REV-FWO Fu 


G0-STOP-START STOP @ 
75 IPS = 18.75/57,5 IPS 19.7§.7.5 IPS for MTH at 18.75 snd 37.5*/nec 
% IPS for MTH at 75"/sec, 
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5) - Allow about a quarter of the reel to unwind. 
6) -— Stop the tape with STOP and press REW. 


7) - Sync scope on negative INT, Switch to EXT socket and centre the 
whole waveform on the screen. 


8) - Tarn pot RV4 (4*” from top) on board A - B- 18 (POCA) to have the 
signal period equal to : 


18.75"/sec and 37,5"/seo MTHs 


9) - When the tape has fully rewound, remove the work tape, switch the 
wit OFF and disconect the Field-tester cable. 


5 — FINAL CHECKS 


2 None, 
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ROUTINE 14,22. 


NAME 
DURATION 


+ START-STOP times adjustments 
s 0,50 hr 


PREREQUISITES y None: 


1 = TOOLS AND INSTRUMENTS 


~ Scope Tektronix 422 
~ Field-tester (VAR 600) PN. 0646704 R 
- Field~tester cable " 0640101 8 
- Screwdriver " 7131248 
= Work tape " 4331077 0 
2 — PURPOSE 
- To ensure that both rated drive speed and tape movement halt within 


the functional specifications. 


3 = PRELIMINARY CHECKS 


=~ None. 


4 =~ PROCEDURE 
1) - Conneot the Field-tester cable to connector J10 of the GUN 150, 


2) - Switch the unit ON, load the work tape and presea LOAD, hence get: the 


ON/OFF LINE switch to OFF, 


3) = Set the Pield-tester controls as per following table and therefore 


depress its ON-RESE?T button. 


REV-FWD 
READMWRITE WRITE 
BITASHITCH (1 to 9) oe 
18.75/00 for MTH 18.75" /eeo 
IPSAPI 3%.5 A00 for NTH 37.5" /sea 
) . 75/800 fer KTH 75% /eee 
GO-STOP-START STOP « 


MISE 7" 
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4) - Allow about half the reel to unwind therefore depress STOP. Set the 
WRITE-READ switch to READ and hence depress REW. 


5) - When the tape has fully rewound, connect the scope ground and a 
channel to the Field-tester, jacks GND and READ DIRECT. 


Connect the scope EXT sync. to Field tester jack GO-SYNG, 


6) = Set Field-tester controls as per following table. 


etn 


REV~FwD 
READ=REV 
READ-WRITE 


FaD 
OFF 
READ 
18.75/800 for 18,75"/sec MTH 
37.5 /800 for 37.5" /sec MTH 
75/00 for 75"/sec NTH 
PMANRZ=NRZ 
100 ms 
Tto 9% 
START/ STOP 


IPs Pl 


$20 
100 ms = 10 ms - 

READ=SCAN 
G0-STOP-START STOP 


Asec 


%® Seven track handlers do not utillze positions 7 and & 


7) - Allow a few yards of tape to unwind. Syne on Go-SYNC negative going 
edge and, by alternatively switching REV-FWD,cause the tape +o 
go back and forth, 


8) - Turn pot RV2 (2nd from top)on board A = B~ 18 (POCA) to have the 
signal envelope equal for both directions of drive, 


9) - Tern pot RV1 (ist from top)on board A - B- 18 (POA) clockwise, 
to increase, or anticlockwise, to decrease the START time. 
Trim said pot to obtain : 


START TIME 


18, 75% foc 
37.5" /aec 
75" / seo 


10) = Set the REV-FND switch to FWD. Sync on GO-SYNG positive going edge. 
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11) - Vary the lower pot of board B ~ 21 (UNIV) to adjust the timing of 
eignal USTO. The envelope slopes of the signal must be symmetrical. 
If the signal is under—dampened, the STOP time (USTO) will result 
too short, If once the envelope has reached the zero mean value it 
picks up again, it means that drive has inverted and that the time 
of USTO is too long and thus over dampened. The STOP time must be 3 


| = | Pe ae 


18, 75" eee 2 to 3 ms 
37,5" /see 3.5 to 4.5 ms 
759 /sec 3.5 te 4.5 ms 


12) = Set the REV-FHD switch to REV, Check that the envelope of the ai, 
gnal is symmetrical and that the damping degree is correct. The 
STOP time must be as specified in the table given in step 11 above. 
If the requirements are not satisfied, repeat steps 7, 8, 9, 10 and 
11. 


13) - Stop the tape with STOP and rewind with REW-UNLOAD, 


14) - When the tape has fully rewound, remove the work tape, switch the 
unit OFF and disconnect the Field-tester cable. 


Fig. 4.17. - START envelope 
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Pig. 4.18. = Unequal START envelopes 


Fig. 4,19, — STOP envelope 
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Fig. 4.20. + STOP envelope /over-dampened 


Fig, 4.21, — STOP envelope /under-dampened 


5 — PINAL CHECKS 


- None. 
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ROUTINE 


NAMS 
DURATION 


PREREQUISITES 


; 4.23. 

: Preamplifiers gain adjustment on PM handlers 
: 0.30 br 

3 Routine 1.1 


1 = TOOLS AND INSTRUMENTS 


- Scope Tektronix 422 
- Field-tester (VAR 600) PA, 0646704 R 
=- Field-tester cable . Wane 0640101 S 
~ Master Output Standard Signal Level Tape " 4355466 S 


= Small screwdriver 


2 — PURPOSE 


- = To 


set signals amplitude to the level accepted by the Date Electronics 


Module. 


3 — PRELIMINARY CHECKS 


- Check scope vertical amplifier czlibration. 


4 — PROCEDUR 


1)- 
2) - 


3) - 


4) 


MTH 163 
maintenance 


Connect the Field-tester cable to the GUN 150 J10 connector. 


Connect the scope ground and a channel to the Field-tester jacks 
GND and READ DIRECT, respectively. 


Switch the unit ON, mount either the Master Output Standard 
Signal Level tape and press LOAD, Set the ON/OFF LINE switch +o 
OFF. 


Set the Field-tester controls as per the table shown in the follow 
‘ing page,hence press its ON-RESET button. 
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FUNCTION POSITION 


READ-REV OFF 
BIT-SWITCH (1 ta 9) uqe 
READ-WRITE WRITE 

18. 75/1600 for NTH 18,75" /sec 


les APE 


3%5 /1600 for MTH 37,5" Aec 
SELECTOR 


75 / 4600 for MTH 75% “sec 
REV-FWO Fuo 
520 PH 
MISE 4 
G0-STOP=START STOP ice 


5) - Sequentially rotate the RSAD SCAN rotary switch bringing signal am ~ 


plitude to {1.9 to 2.1 V ptp by trimming pot on boards PAMT ( in 


the GUN 150) clockwise to increase and anticlockwise to decrease, 
Track to pot position relationship is given in the following table. 


| ee = eae 


wOXYoauruna 


6) - Stop the tape with STOP and rewind with REV—-UNLOAD. 


7) - When the tape has fully rewound, remove the work tape, switch the 
unit OFF ani disconnect the Field-tester cable. 


5 - FINAL CHECKS 


— None. 
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ROUTINE : 4.24 


NAME Write alignment adjustment on PM handlers 


DURATION 2 0.50 br 
PREREQUISITES : Routines 1.1 and 4.19 


4 ~ TOOLS AND INSTRUNGNTS 


- Scope Tektronix 422 
- Field-tester (VAR 600) PAH. 0646704 2 
- Field-tester cable 7 0640101 S 
- Waster Skew Tape Full Width 800 bpi Hu 4355479 Q 
~ Work tape 


- Small screwdriver 


2 — PURPOSE 


=o obtain that all character bits be written along an axis perpendicular 
to the tape edge. 


3 — PRELIMINARY CHECKS 


- None. 


4 - PROCEDURE 
1) - Connect the Pield-tester cable to connector J10 of -the GUN 150. 


2) - Comect the scope ground and a channel to the Field—tester jacks 


GND and READ PULSE, Comnect scope EXT syne input to READ-DIRECT 
jack n° V (I to IX). 


3) 


Switch the unit ON, mount the Master Skew Tape and press LOAD, Set 
the ON/OFF LINE awitch to OFF. 


4) -. Rotate the 9 Field Tester READ SCAN ADJ colum pots to their complete 
counterclockwise position. 


5) 


Set the Field-tester controls as per the table shown on the follow 
ing page, then press the ON-RESET button. 
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6) 


7) 


8) 
9) 


410) 


FUNCTION POSITION 


READ-REV OFF 

READ-VRETE. REAG 

REV-FHO Pwo 

18,75/600 for 18,75"/sec MTH 

37.5 /800 for 37,5" /sec MTH 

75/000 for 75M/sec NTH 
$20 PM 

GO0-STOP-START ASTOP ice) 


PSAP 
SELECTOR 


Sync the scope to EXT AUTO, pos. going edge and focus the three 
pulses of the signal tapped from the READ PULSE jack with the READ 
SCAN switch set on position 6, 

Magnify the sweep freq. by X10 and fetch in the first pulse at the 
centre of the scope graticule. Turn the READ SCAN switch to find the 
track with the greatest delay.-Shift syne on this track (READ DIRECT 
jacks, I to IX). 


Delay all track signals, with the exception of the sync track, to 
cause all the clocks to coincide with the sync clock. 
To obtain this, rotate the READ-SKEW ADJ pots clockwise. 


Depress STOP then slowly rewind with REV-FWD set to REV. 


When the Kaster Skew Tape has fully rewound, remove it and mount the 
work tape. Depress LOAD. 


Syne scope on the trailing edge of signal RETE (H-06-04 CUN 150) and 
set the Field Tester controls as follows : 


FUNCTION POSITION 


REV-FWD Fup 

BIT SWITCH (1 to 9) “H 

REAO-URITE WRITE 
18.75/600 for 18.75"/sec NTH 
1PS/BPT 37.5 /600 for 37,5" /sec MTH 
75/800 for 75" /sec MTH 

READAREV OFF 
GO-STOP-START/STOP 

$20 


fc) 
eM 
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- Depress ON RESET, Connect a scope channel on pin 1 of overy URES PIB 
housed in the GUN 150 locations shown below. 
Appropriately rotate each PWB pot to obtain the minimum delay(register, 
ing the required sense of rotation) and, once this delay has been ob- 
tained, rotate the pots for 2 full turns in the opposite sense. 


URES SLOT 


OOH HAH 


11) - Connect scope EXT syne input to READ DIRECT jack No. V (I to IX). 
12) = Set the Field-tester controls as per following table. *) 


FUNCTION POSITION 


READ-REV OFF 
BIT-SHLTCH {4 to 9) “ 
READ-WRITE WRITE 
REV-FWO FWO 


18.75/800 for 18,75"/sec MTH 
37,5 /800 for 37.5" /seo NTH 
B / B00 for 75"/sec NTH 


IPSAPI 
SELECTOR 


$20 
MISE 
GO-STOP-START ATOP 


13) - Sync on EXT AUTO trailing edge and focus—in the three pulses of the 
signal tapped from the READ PULSE jack with the READ SCAN ewitch set 
on position 6, 
Magnify the aweep freq. by X10 and fetch in the first pulse at the 
centre of the scope graticule. Turn the READ SCAN awitch to find ) 
the track with the greatest delay. Shift syne on this track (READ 
DIRECT jacks, I to IX). 
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ROUTINE + 4.25 


NAME + Read alignment adjustment on PM + NRZI handlers 
DURATION 30.50 br 
PREREQUISITES : Routines 1.1 and 4.19, 


1 — POOLS AND INSTRUMENTS 


— Scope Tektronix 422 

- Fielé-tester (VAR 600) Pa. 0646704 R 

— Field-tester cable " 0640101 $ 

~ aster Skew Tape Full Width 800 bpi : 4355464 J 
2 - PURPOSE 


=- To electronically compensate static skew between the varioug read head 
tracks, so as to obtaina simultaneous reading of all the bits makingup one 
character, 
3 = PRELIMINARY CHECKS 


- None, 


4 - PROCEDURE 
1) - Connect the Field-tester cable to the GUN 150 J10 comector, 


2) - Connect up the scope ground and its channels to Field Tester jacks 
GND, READ-DIRECT and READ PULSE respectively. Connect scope EXT sync 
input to READ-DIRECT jack No. V (I to IX). 


3) - Switch the unit ON, mount the Master Skew Japs and press LOAD. Set 
the ON/OFF LINE switch to OFF, 


4) ~ By pass the PARI delay lines by linking pin 01 to pin 04, 02 toe 05 
“and 06 to 17. 


5) - Set the Field—tester controls as per following table, and there 
fore press its ON-RESET button. 
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FUNCTION POSITICN 


READ=REV OFF 

READSWRITE READ 
18.7500 for MTH 18.75"/sec. 
37.5 200 for MTH 37,5" /see 


IPSAPI 


SELECTOR’ 
75 400 for MTH 75"/ sec 


REVFUD Fup 

S20 PMAIRZ=NRZ 
MISE Q 
60-STOP-START STOP (cs) 


6) - With scope sync on INT AUTO, check the amplitude of the various track 


signals present on the READ DIRECT jack, by switching READ SCAN from oO 
1 through to 9, Set signal amplitude to [1.7 to 1.9 ¥ ptp|] by trim- 
ming the upper pot on boards PARI (in the GUN 150) clockwise to in 


crease and anticlockwise to deoreasc. 
Track to pot position relationship is given in the following table. 


PARI SLOT 


4 
2 
3 
4 
S 
6 
7 
8 
9 
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the 3 


Pulses of the signal drawn from the READ PULSZ jack, with the QGAD 
SCAN switch in position 6, 
Magnify the time axis by X10 and fetch in the first pulse at the 
centre of the scope graticule. ‘Turn the READ SCAN switch to 
find the track with the greatest delay. Shift syne to this track 
(READ DIRECT jackS I to IX). 


8) - Delay all track signals, with the exception of the syne track, to 


cause all the clocks to coincide with the sync clock. 
To obtain this, connect pin 02, of the PARI boards alignment con 
nectors, to any pin between O7 and 17, 


9) = Set the FYD-REV switch to REV and cancel the X10 time axis magnification. 
10) = With scope sync on INT AUTO, check the amplitude of the various track 


signals. Tap signals from READ DIRECT selecting the track with READ 


SCAN, Adjust signal level to [1.7 to 1.9 V ptp| by turning the low~ 


er pot on boards PART, clockwise to increase and anticlockwise to 
decrease. See table at step 6. 


11) - Connect scope EXT sync to READ DIRECT jack No. V (I to 1k). 
12) - With scope sync on EXT AUTO pos. going edge, focus-in the 3 


pulses of the signal drawn from the READ PULSE jack, with the R2AD 
scan switch in position 6, 

Magnify the time axis by X10 and fetch in the first pulse at the cen 
tre of the scope graticule. Turn the READ SCAN switch to find 
the track with the greatest delay. Shift sync to this track ( RBAD 
DIRECT jack, I to IX). 


13) - Delay 211 track signals, with the exception of the sync track, to 


eause all the clocks to coincide with the syne clock. 

To obtain this, connect pin 01, of the PARI boards alignment con- 
nectors, to any pin between 07 and 17. 

Should a pin not be available, use floating pins 04,05 and 06. 


14) ~ Depress STOP then slowly rewind with REV-FWD set to R EV. 


15) - When the tape has fully rewound, remove the work tape and carry-out 


Routines 4,26 and 4.27. 


5 — FINAL CHECKS 


- None... 
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ROUTINE : 4.26 


MANS : Preamplifiers gain adjusiment on Pi + URZI handlers 

DURATION + 0.30 hr 

PREREQUISITES : Routine 1.1 

4 - TOOLS AND INSTRUMENTS 
~ Scope Tektronix 422 
- Pieldé-tester (VAR 600) PN. 0646704 2 
- Field-tester cable " 0640101 § 
~ Master Output Standard Signal Level Tape i 4355466 S 


- Small screwdriver 


PURPOSE 


- To set signals amplitude to the level accepted by the Data Electronics 
Module. 


PRELIMINARY CHECKS 


~ Check scope vertical amplifier calibration. 


PROCEDURS. 
1} = Connect the Field-tester cable to connector J10 of the GUN 150. 


2) = Connect the scope ground and an channel to the Field-tester jacks 
GND and READ DIRECT, respectively. 


3) - Switch the unit ON, mount either the Master Output Standard 
Signal Level tape and press LOAD, Set the ON/OFF LINE switch to 
CFF. 

4) - Set the Field-tester controls as per table shown on the follow- 


ing page, after which presa its ON-RESET button . 
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FUNCTION POSITION 


READ-REV OFF 
BiT-swiTcH (1 to 9} Pe 
READMWRITE WRITE 
18. 75,1600 for NTH 18,75" /seo 
37.5 AGO for MTH 37.5" Ase 
78 AD for MTH 75°/ see 
Fu 
PMARZ-NRZ 
1 
60 


IPS API 
SELECTOR 


REV=FUD 
$20 
MISE 
GO-STOP-START STOP 


5) - Sequentially rotate the READ SCAN rotary switch checking signal am- 
plitude. Set signal level to by trimming pot on 
boards PANI (in the GUN'150) clockwise to increase and anticlockwise 
to decrease. 

Track to pot position relationship is given in the following table. 


‘< 
2 
3 
4 
5 
6 
7 
8 
9 


6) - Stop the tape with STOP and position the IPS/BPI SELECTOR switch to 
one of the following settings : 


- 13.75/800 for handlers at 18.75"/ sec , 
- 37.5 /800 for handlers at 37.5" / sec 
- 75  /800 for handlers at 75” / sec 

then position switch MISE to 0, 
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I)- 


Depress GO to start tape movement and check signal amplitude on all the 
various tracks by rotating the READ SCAN switch from position 1 to 9. 
Turn the upper pot on the PARI boards (clockwise to increase ana antz, 
clockwise to decrease)setting the sigals to [1.9 to 2.1 V ptp |gor for, 
ward mode operation. 

Track to pot position relationship is given in the following tavle. 


[mew ae 


Set the READ REV switch to the ON position. Rotate the READ SCAN switch 


+ from position 1 to 9 to select the various track .signals. 


furn the lower pot on the PARI boards (clockwise to increase and 


anticlockwise to decrease) settirig the signalsto|1.9 to 2.1 V ptp|, for 


reverse mode operation, 
Stop the tape with STOP and rewind with REW UNLOAD. 


When the tape has fully rewound, remove the reel. 
If Routine 4.25 had been implemented before this adjustment, also carry 


out Routine 4.27, otherwise switch the unit OFF and discomect the Field 
fester cable. 


5 — FINAL CHECKS 


- Fone. 
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ROUTINE + 4.27 


NAME + Write alignment adjustment on PH + NRZI handlers 
DURATION 2 0.50 br 
PREREQUISITES : Routines 4.25 and 4.26 


1 — TOOLS AND INSTRUMENTS 


—- Scope Tektronix 422 
~ Field-tester (VAR 600) PN. 0646704 R 
- Field—tester cable w 0640101 § 
- Small screwdriver 
- Work tape 

2 — PURPOSE 


~ To obtain that ail character bits be written along an axis perpendicular 
to the tape edge. 


3 - PRELIMINARY CHECKS 


~ None. 


4 — PROCEDURE 
1) - Connect the Field—tester cable to connector J10 of the GUN 150. 


2) - Switch the unit ON, mount the Work tape and press LOAD. Set the ON/ 
OFF LINE switch to OFF. 
3) - Set the Field—Tester according to the following table. 


REV=FWO 
GIT-SHITGH {4 to 9} 
READ. WRITE WRITE 
18.75/80 for 18.7S"/seo NTH 


1P5/0PI 37,5 /800 for 37,5" /see MT 
75/800 for 75't/sed MTH 
READ-REV OFF 
GQ-STOP-START/STOP 6 
$20 PRVHRZ-HRZ 
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~ Depress ON RESET and syne scope on the trailing edge of signal RETE 
(H-06-04 GUN 150). Connect a scope channel on pin 1 of every URES PWB 
housed in the GUN 150 locations shown below. 
Appropriately rotate each PWB pot to obtain the minimum delay (registering 
the required sense of rotation) and, once this delay has been obtained,ro— 
tate the pots for 2 full turns in the opposite sense. 


4 - Connect the scope ground and a channel to Field Tester Jacks GND and READ 
PULSE. Connect scope EXT syne input to jack READ DIRECT Ne. V (I to IX). 


5 — Set the Pield~tester according to the following table. 


REAO-REV 
READ-WRITE WRITE 
18,75/€00 for 18,75" /seo MT 
37.5 /800 for 37.5"/ sec HTH: 
7% /800 for 75" / sec MTR 
FYD-REV Fup 

$20 PRAIRZNRZ 

MISE o 
GO-STOP-START/STOP 6O 


IPS/BPI 


SELECTOR 
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6) - 


1) 


8) - 
9) - 


With scope sync on EXT AUTO negative going edge, focus in the three 
pulses of the signal drawn from the READ PULSE jack, with ‘the READ 
SCAN switch in position 6, 

Magnify the time axis by X10 and fetch in the first pulse at the 
centre of the scope graticule. Turn the READ SCAN switch to find the 
track with the greatest delay. 

Shift syne to this track (READ DIRECT jack, I to Ix). 


Delay all track signals, with the exception of the sync track, to 
cause al] the clocks to coincide with the sync clock. 

To obtain this, rotate the URES one-shot pots in the opposite sense as 
to the sense required and registered in atep 4. 

Check the time spread of each URES output signal (PWB pin 1} to be 


Should any of the one-shots not meet the requirement, proceed as fol, 
lows 4 


a— Set the one-shots to their minimum delay once more, as described 
in step 4. 


b- heck that the selected sync track is, in effect, the one having 
the greatest delay. 


If, even after these checks, the one-shot time spreads still do not 
correspond, it is advisable to leave the involved sync track nis- 
aligned but have the one-shot time spread within the limits. 


Stop the tape with STOP and rewind with REW-UNLOAD, 


When the tape hag fully rewound, remove the reel, switch the unit 
OFF and disconnect the Field—tester cable. 


5 =- FINAL CHBCKS 


- None. 
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ROUTINE : 4.28 


NAME : Read alignment adjustment on 7 track NRZI handlers 
DURATION 3 0.50 hr 
PREREQUISITES : Routines 1.1 and 4.19. 


1 - TOOLS AND INSTRUMENTS 


- Scope Tektronix 422 
- Field—-tester (VAR 600) P.N. 0646704 R 
- Field-tester cable * 0640101 8 
~ Master Skew Tape Full Width 800 bpi " 4355464 J 


Small screwdriver 


2 — PURPOSE 


- To electronically compensate static skew between the various read head 
tracks, so as to obtain simultaneous reading of all the bits making ‘up 
one character. 


3 ~ PRELIMINARY CHECKS 


- Check scope vertical amplifier calibration. 


4 — PROCEDURE 
1) - Connect the Field-tester cable to the GUN 150 J10 connector, 


2) ~Cormect up the scope ground to Pield—tester GND and the scope channels 
“to the READ DIRECT and READ PULSE jacks. Connect scope EXT syne input 
to READ DIRECT jack No. IV (I to VII). 


3) - Switch the unit ON, mount the Master Skew Tape and press LOAD, Set 
the ON/OFF LINE ewitch to OFF. 


4) - By pass the PARI delay lines by linking pin 01 to pin 04, 02 to 
405 and 06 to 17. 


5) - Set the Field-tester controls as per following table, after 
which, press the Field Tester ON-RESET button, 


MTH 163-166-172 
maintenance 80 4.809.4.083.2/4 


READ-REV 
READAWRI TE 
18.75.4800 for MTH 18.75" /eea 
37.5 400 for HTH 37,5" /seo 
75800 for MTH 75° /ses 
REV-FWO Fwo 
$20 PHARZAHRZ 
MISE 0. 
GO-STOP-START STOP 60 


IPSAPI 


SELECTOR 


6) - With scope sync on INT AUTO, check the amplitude of the various track 


signals present on the READ DIRECT jack, by switching READ SCAN from 
1 through to 9, Set signal level to by trimming 
the upper pot on boards PARI (in the GUN 150)" clockwise to increase 
and anticlockwise to decrease (forward mode operation). 


Track to pot position relationship ia given in the following table, 
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Ne 


8) - 


9) - 


10) = 


Wy = 
42) = 


43) = 


14) = 
15) - 


With scope syne on EXT AUTO positive going edge, focus - in the 3 
pulses of the signal drawn from the READ PULSE jack, with the READ 
scan switch in position 4, 

Magnify the time axis by X10 and fetch in the first pulse at the cen 
tre of the scope graticule, Turn the READ SCAN switch to find 
the track with the greatest delay, Shift sync to this track { READ 
DIRECT jack, I te VII), 


Delay all track signals, with the exception of the sync track, 40 
cause all the clocks to coincide with the sync clock. 

To obtain this, connect the PARI boards alignement connectors pin 
02 to any pin between pin O7 and 17. 


Set the FWD-REV to REV and cancel the X10 time axis magnification. 


With scope syne on INT AUTO, check the amplitude of the various 
track signals. Tap signals from READ DIRECT ard select track with 
READ SCAN, Adjust signal level to vy turning the 
lower pot on boards PART clockwise to increase and anticlockwise to 
decrease - Reverse mode). See table at step 6. 


Gonnect seope EXT syne to READ DIRECT jack No. IV (I to VII). 


With scope sync on EXT AUTO negative going edge , . focus-in the 3 
pulses of the signal drawn from the READ PULSE jack, with the READ 
SCAN switch in position 4. 

Magnify the time axis by X10 and fetch in the first pulse at the cen 
tre of the scope graticule. Turn the READ SCAN switch + to find 
the track with the greatest delay. Shift syne to this track (READ 
DIRECT jack, I to VII). 


Delay all track signals, with the exception of the sync track, to 
cause all the clocks to coincide with the sync clock. 

To obtain this, connect pin 01, of the PARI boards alignment con 
nectors, to any pin between pin 07 and 17, 

Should a pin not be available use floating pins 04, 05 and 06. 


Set FYD-REV ccutrot to REV and hence rewind at Sluw speed. 


When the tape has fully rewound, remove the reel and caary out Rou-— 
tine 4,29 and 4,30, 


5 — FINAL CHECKS 


~ Fone, 
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ROUTINE + 4.29 


NAME : Preamplfiers gain adjustment on 7 track NRZI handlers 

DURATION : 0,30 hr 

PREREQUISITES : Routine 1.1 

1 = f00LS AND INSTRUIENTS 
~ Scope Tektronix 422 
~ Field-tester (VAR 600) PN, 0646704 R 
- Field-tester cable " 0640101 S 
~ Master Output Standard Signal Level Tape ” 4355466 S 
- Small screwiriver 

2 = PURPOSE 
~ To set signals amplitude to the level accepted by the Data Electronics 

Module. 
3 = PRELINTNARY CHECKS 


~ Check scope vertical amplifier calibration. 


PROCEDURE 
1) - Connect the Field-tester cable to connector J10 of the GUN 150, 


2) - Connect the scope ground and an channel to the Field-tester jacks 
GND and. READ DIRECT, respectively. 


3) = Switch the unit ON, mount either the Master Output Standard 
Signal Level tape ani press LOAD. Set the ON/OFF LINE switch +o 
OFF, 


4) --Set the Field-tester controls as per: .- table shown on the follow- 
ing page, after which press its ON-RESET button. 
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FUNCT! ON POSITION 


READ-REV OFF 
BIT-SWITCH (4 to 9) bo 

READ-WRITE WRITE 
18.75/ 20 for 18.75"/sec NTH 


IPSAP 1 


* 37,5" ATH 
SELECTOR 37.5 / @ for /see 


78 f 2 for 75"/sec MTB 
REV-FWO- FwO 
$20 PMANRZ=NRZ 
MISE 4 
G0-STOP-START STOP foo) 


5) - Sequentially rotate the READ SCAN rotary switch checking signal am- 


plitude, Set signal level to [1.9 to 2.1 V ptp] by trimming pot on oO 


poards PAMI (in the GUN 150) clockwise to increase and anticlockwise 


to decrease, 
Track to pot position relationship is given in the following table. 


ee 
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6) - Stop the tape with STOP and then set switch MISE to 0, 


7} - Depress GO to start tape movement and check signal amplitude on all 
tracks by rotating the READ SCAN switch from position 1 to 9 (posi, 
tions 7 and 8 are not utilized). 

Turn the upper pot on the PARI boards (clockwise to increase and anti 
clockwise to decrease) setting signals to for for 
ward mode operation. 

Track to pot position relationship is given in the folleving table. 


| me | aed 


8) - Set the READ REV switch to ON and check signal amplitude on all 
tracks by rotating the READ SCAN switch from position 1 to 9 
(positions 7 and 8 are not utilized). 

Turn the lower pot on the PARI boards(clockwise to increase and anti, 
clockwise to decrease) to set signal level to for 
reverse mode operation. See table at step 7. 


9) = Stop the tape with STOP and rewind with RSV-UNLOAD. 


10) - When the tape has fully rewound, remove the reel. ‘ 
if Routine 4,28 had been implemented before this adjustment, also carry 
out Routine 4.30, otherwise switch the unit OFF and disconnect the Field= 
«tester cable, 


5 = FINAL CESCKS 
~ None. 
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ROUTINE : 4.30 


NANG : Write alignment adjustment on 7 track NRZI handlers 
DURATION + 0,50 hr 
PREREQUISITES + Routines 4.28 and 4.29 


1 ~ TOOLS AND INSTRUMENTS 
~ Scope PLN, Tektronix 422 
~ Field-tester (VAR 600) ur 0646704 R 
- Field—tester cable ® 0640101 $ 
~- Screwdriver " 7131248 J 
~ Work tape a 4331077 T 
2 — PURPOSE 


- To obtain that all character bits be written along an axis per pendi, 
cular to the tape edge. 


3 = PRELIMINARY CHECKS 


~ None. 


4 — PROCEDURE 
4) - Connect the Field-tester cable to the GUN 150 connector J10, 


2) - Connect the scope ground and a channel to the Field~tester jacks 
GND and READ PULSE. Connect scope EXT sync input to READ-DIRECT 
jack IV (I to VII). 


3) - Switch the unit ON, mount the worktape and press LOAD. Set the ou/ 
OFF LINE switch to OFF, 


4) - Sync scope on the trailing edge of signal RETE (H-06~04 GUN 150)and 
set the Field-Tester controls as per table shown on the following 
page. 
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FUNCTION POSITION 


REV-FWD FAD 
BIT SHITOH [1 to 9) mn 
READRHRETE URITE 
18,75/200 for 18,75"/sec HTH 


EPS/BP1 37,5 /800 for 37,5" /sec NTH 
75/800 for 75"/see MTH 
READ-REV OFF 
GO-STOP“START/STCP 60 
$20 PM/NRZ-NRZ 


- Depresss ON RESET. Connect a scope channel on pin 1 of every URES PYB 
housed in the GUN 150 locations shown below. 
Appropriately rotate each PWB pot to obtain the minimum delay (register. 
ing the required sense of rotation) and, once this delay has been ob 
tained, rotate the pots for 2 full turns in the opposite sénse, 


TRACK URES SLOT 


5) - Set the Field-Tester controls as per following table and then 
depress the ON-RESET button. 


FUNCTION POSITION 


OFF 
nym 
WRITE 
18.75/800 for 18,75"/sec ISTH 
37.5 /€00 for 37,5" /see NTH 
3 7800 for 75% /see MTH 
PMARZHRZ 
° 
ct 


READ-REV 
BIT SWITCH {1 to 9} 
READ-WRITE 


Ips APL 
SELECTOR 


S20 
MISE 
G=STOP@START ASTOP 
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6) + 


1) - 


8) - 
- 


With syne EXT AUTO, negative going edge, focus in the three pulses 
of the signal tapped from the READ PULSE jack with the READ SCAN 
switch set on position 4, 

Magnify the time axis by X10 and fetch in the first pulae at the 
centre of the scope graticule. Turn the READ SCAN switch to find the 
track with the greatest delay. Shift sync on this track (READ DIRECT 
jacks, I to VII). 


Delay all the track signals, with the exception of the syne track, to 
cause all the clocks to coincide with the sync clock. 

To obtain this, rotate the GUN 150 URES one~shot pots in the oppo. 
site sense as to the sense required previously and registered . ain 
step 4, 

Check the time spread of each URES output signal (PWR pin 1) to be +: 


Tr" Jae 
< 35 us 75" /seo NTH 


Should any of the one-shots not meet the requirement, proceed as fo] 
lows ¢ 


a-~ Set the one-shots to their minimum delay once more, as described 
in step 4. 


b — Check that the selected sync track is, in effect, the one having 
the greatest delay. 


If, even after these checks, the one-shot time spreads still do not 
correspond, it is advisable to leave the involved syne track mis-— 
aligned but have the one-shot time spread within the limits. 


Stop.the tape with STOP and rewind with REW UNLOAD, 


When the tape hes fully rewound switch the unit OFF and disconnect 
the Pield-Tester cable. 


5 - FINAL CHECKS 


= None. 
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© proutme  . 4.31 


NAMB : Adjustment of GUN 170 board VUSO 
DURATION + 0,15 br 
PREREQUISITES + None 


4 — TOOLS AND INSTRUMENTS 


~ Multimeter 
- Screwdriver PLN. 7131248 J 
- Bridging link 


2 = PURPOSE 


- To. adhere to the SOG board product functional specifications. The 
.adjustment ig only to be carried out when board VUSO is repaired, 


Note 


Tf o VUSO board Je to be replaced, thia routine Je to be carried out as a mere check rou 
oO tine,because the new boards sre sirdady fully castrated. 


3 — PRELIMINARY CHECKS 


~ None, 


4 = PROCEDURE 
1) = Preset the VSO board input to Logie level "0" by grounding 0-22-06, 


2) — Connect positive meter lead to O — 22 — 16 and negative lead _to 
ground, 
Trim pot on board VUSO | (¢ — 22) and bring the output level SOFA to 


(Gta eT. 


3) = Remove ground from 0 — 22 = 06 Load VUSU input to Logic level age, 
by grounding S = 22 = 16. 


4) - Check output level to be 


5) » Remove grounding from $ = 22 = 16 and disconnect the multimeter. 


° 
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5 - FINAL CHECKS 


= None. 
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ROUTINE 14.32 


NAME : Adjustment of GUN 171 board TESO 
DURATION 80.15 br 
PREREQUISITES : None 

Y 


1 - TOOLS AND INSTRUMENTS 


- Multimeter 


- Screwdriver PN. 7131248 7 


— Bridging link 


- PURPOSE 


— To adhere to the DOSO board product functional specifications, The 
adjustment ig only to be carried out when board TESO ig repaired. 


Note 


Wa TESO is replaced, the routine Is to be carried ovt as @ mere check rovtine,cs the new 


boards are already fully aallbested, 


3 = PRELIMINARY CHECKS 


~ None. 


4 — PROCEDURE 
1) - Preset the TESO board input to logic level "0" 


by grounding De 


25 - 02. 

2) ~ Connect positivemeter lead to D — 25 = 14 and negative lead to 
ground. 
Trim the upper pot on board TESO {DP ~ 25)to bring the output 


level S0AL to [42,5 t0 3 V} 


3) = Now connect the pos. meter lead to D — 25 — 15 and trim the lower TES@ 
pot. to bringthe output level SORA to » 


A) = Remove ground from D — 25 - 02 and preset the TESO input to logic level. 


"4" by grounding S = 22 - 15. 


5) - Check output level SOBA to be} 41.5 to 1.7 V). 
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6) = Remove grounding from 8 - 22 = 15 and disconnect the multimeter. 


5 — PINAL CHECKS 


~ None. 
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+ ROUTINE :4.33 Pa 
NAME : Adjustment of” GUN 171 board ALFI AR? 
DURATION 20.25 hr, 
PREREQUISITES : None 


1.— TOOLS AND INSTRUMENTS 


=- Scope PLN. Tektronix 422 
- Screwdriver " 7131248 5 
~ Multimeter 

2 =~ PURPOSE 


- To realize the amplifier’functioneal specifications. The _ ad jua tment 
is to be carried out when the board is either repaired or replaced. 


3 - PRELIMINARY CHECKS 
oO ~ Check scope vertical amplifier calibration. 


4 — PROCEDURE 


1) - Connect positive meter lead to PWR ALFI pin 01 and the negative lead 
to pin 17. The ALFI boards are mounted on the GUN 171 as per follo~ 
wing table, 


1 
2 
3 
4 
$ 
6 
7 
8 
9 


O 2) - Vary the lower ALFI boards pot,setting output voltage to : 
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3) — Disconnect the multimeter, 


4) - Connect scope channel 1 to ALFI pin Of and channel 2 to pin 16. 
Syne scope on IN? AUTO. 


5) - Record a continous sequence of 1000 character blocks with byte 
15 = 15, using the 800 bpy density. 


6) - Measure the peak-to-peak input value (Thannel 2) and, by 
trimming the upper ALFI pot, set the V— out Signal (Channel 1) to : 


4,5 times V In 


7) = Disconnect the scope. 


5 - PINAL CHECKS 


~ None. 
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ROUTINE 24.34 


NAME : Adjustment of GUN 170 and GUN 171 boards UNIV and UNAS 
DURATION 1 0,25 hr 


PREREQUISITES © None 


1 — TOOLS AND INSTRUMENTS 


= Scope PN. Tektronix 422 

- Ivon, soldering ut 7144451 X 

- Screwdriver Me 7133248 J 
2 = PURPOSE 


~ To realize the boards functional specifications. The adjustment is to 
be done whenever the boards are either. repaired or replaced. 


3 -— PRELIMINARY CHECKS 
- UNIV P.N, 0612130 S ~ UNAS P.N. 0612145 V. 


4 — PROCEDURE 
1) - Locate the one-shot timing list on the produot documentation. 


2) = Solder on the interested board the required capacitor value, which 
may be got from the old board. 


3) - Connect one scope channel to the input of the board to be set-up. 


4) - Run through a program to test item as required. by the table shown 
on the following page. 
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Weite at 1600 bet 
Write at 1600 bpi 


Write at 1600 bpi 
Welte at 1600 bet 
Welte at 1600 boi 
Welte at 800 bel 
Urite st 800 bpi 


5) = Sync the scope on INT positive. 


6) =. Adjust the one-shot time as per One=shot Timing List by turning the 
pot clockwise (to increase) or anticlowise to decrease )« 
Measurements are to be taken at the edgesmean point,with ‘the toler 
ances specified by the One-shot Timing list. 
If no tolerances are given, take them as being | +5%|. 


7) = Disconnect the scope. 


5 ~ FINAL CHECKS 


+a None.. 
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ROUTINE 24.35 


NAMB : Adjustment of GUN 170 boards UNRAB and UNRAM 
DURATION + 0.30 br 
PREREQUISITES ; None 


1 = TOOLS AND INSTRUMENTS 


- Scope P.N, Tektronix 422 
- Iron, soldering 7 . 144451 X 
2 = PURPOSE 


- To adhere to the product functional specifications. The adjusiment is 
to be done whenever one of the said boarde is either set-up of re= 
placed. 


3 + PRELIMINARY CHECKS 
- UNRAB P,N. 0612135 U — UNRAM P.N. 0615362 


4 - PROCEDURE 
1) = Locate the one-shot timing list on the product documentation. 


2) = Solder on the interested board the required capacitor value, which 
may be got from the old board, ensuring that the positive terminal 
points toward the middle of the board, 


3) ~ Connect one scove channel and the EXT sync input to the beard output 
and input respectively, 


4) ~ Run through e program that utilizes the function of the board, as 
per table on the following page. 
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rcmywait informacion fiysines Malta 


611-14 Welte at 1600 bp! 
6-06-44 Write at 4600 bpi 
607044 Weite st 4600 bpi 


G80 14 Weite at 1600 bp! 
05-44 Welte at 1600 bpi 
GnO90 48 Writs at 1600 bol 
610-14 Weite at 1600 bpi 
Ga 1514 Count + Carry Out 
Gal2~44 EraseeRead Rev to BOT 


5) ~ Sync the scope on EXT negative. 


6) - Adjust the one-shot time ‘ag per One-shot Timing List by decreas 
ing the capacitor value (to decrease time) or increasing the capac, 
itor value (to increase time). 

Measurements are to be taken at theedges mean point,with the toler 
anees specified by the One-shot Timing List. 
If no tolerances are given, take them as being |+5 % [5 #I. 


1) - Disconnect the scope, 


5 — FINAL CHECKS 


= None. 
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ROUTINE + 4.36 


NAME 1 Adjustment of GUN 150 board UNIV 
DURATION 20.25 br 
PREREQUISITES 3 None 


1 — TOOLS AND INSTRUMENTS 


~ Scope P.N. Tektronix 422 
- Iron, soldering . be 7144451 XK 
~ Sorewdriver « 7131248 J 
= Work tape bs 4355483 F 
- Link, bridging 

2 — PURPOSE 


~ To adhere to the product funotional specifications. The adjustment is 
to be done when the board is either repaired or replaced. 


3 — PRELIMINARY CHECKS 


— None. 


4 — PROCEDURE 
1) = Locate the one~shot timing list on the product dooumentation. 


2) - Solder on the UNIV board (P.N. 0612130 S) the required capacitor val 
ue which may be got from the old board, ensuring that the positive 
terminal faces toward the middle of the board. 


3) ~ Commect a scope channel on the output of the board to be aet—up. 


4) = To set up one-shot RILO (B-9-10) follow this procedures 
a) ~- switch the unit ON and load the work tape. Preset signal LODAN 
to logio level "0" by grounding A = 29 ~ 10, 
b) - proceed to step 6. 


5) -— To set up other one-shots, proceed as follows s 
a) = Switoh the unit ON and load the work tape. Set the on/OFF LINE 
switoh to ON and press LOAD, 
b) - carry ont required test as per table on the following page -: 
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ERASE = REWIND 


ERASE = REWIND 
ERASE & 
ERASE + 


& of ulth @ Flold-teater Start-Stop commend sequence. 
ae of with @ Field-tester continuous mode command or by deprase. 
ing LOAD beyond the GOT marker, 


6) ~ Syno scope on INT positive, 


71) — Set the one-shot time as per One-shot Timing list by trimming pot 
clookwise( to inorease)or anticlockwise tio deorease).. 
Measurements are to be done at theedges mean point with the 
tolerance stated in the One-shot Timing list, 


8) — Rewind the tape with REW-UNLOAD: 


9) When the tape has fully rewound, remove the tape. Switoh the | unit 
OFF, disconnect the scope and remove grounding from A = 29 ~ 10, 


5 = FINAL CHECKS 


~ None. 
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ROUTINE 14.37 


NAME : Adjustment of GUN 150 board ULUN 
DURATION : 0.25 hr 
PREREQUISITES : None 


1 = TOOLS AND INSTRUMENTS 


~ Scope P.N. Tektronix 422 

~ Iron, soldering " 1144451 & 

- Work tape “ 4355483 F 
2 — PURPOSE 


- To adhere to the product functional specifications. The adjustment - is 
to be done when the: board is either repaired or replaced. 


3 — PRELIMINARY CHECKS 


= None, 


4 ~ PROCEDURE 
1) - Locate the one-shot timing list on the product documentation. 


2) = Solder on the ULUN board (P.N. 0617240 8) the required capacitor val 
ue,which may be got from the old board, ensuring that. the positive 
terminal faces toward the middle of the board. 


3) - Connect a scope channel to B-10-14, 
4) - Switch the unit ON and mount the work tape. 
5) - Syne the scope on INT negative. 


_ 6) = Press LOAD and chock that the one-shot time ig that specified in 
the One-shot Timing List. 
. If requirement ia not satisfied decreases tha capacitor value to dg 
crease time, or increase the value to inorease the time. 
Measurements are to be done at the edges mean point , with tlie to, 
leranoes stated in the One-shot Timing List. 


1) - To trigger ULUN, open the bin cover, close it again and press LOAD, 
8) - Switch the unit OFF, remove the tape and disconnect the BOOPee 


MTH 163-166-172 
malntenance 401 4,809.4, 104,0/a 


— EINAL CHECKS 


- None. 
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ROUTINE 


NAME 
DURATION 


: 4.38" 


: General Tape path ohecks 
$0.25 br 


FREREQUISITES + Routine 3.16 


1 — TOOLS AND INSTRUMENTS 


= Gauge PLN, 0837309 W 

= Universal handle " 7138485 B 

- Sorewdriver blade 6 x 150 i 4355315 F 
2 = PURPOSE 

= To cheok the state of wear of tape path components. 


3 = PRELIMINARY CHECKS 


- Fone, 


4 — PROCEDURE 


1) - 


2) = 


3)- 


4)- 


5) = 


MTH 163 
maintenance 


Visually check that the surface of the upper roller has no rough 
spots or scratches. Spin the roller and oheck for frea rotation, 
If requirement is not satisfied, replace roller as per Routine 5.19, 


Loosen the mounting screw and remove the magnetio head cylindrical gui 
de fixed ring. 


Visually check that the inner surface of the ring doea not have 
wear patohes in oorregpondenoe with the point of contact of the 
tape. If the condition 1a not aatisfactory, rotate the ring 180°, 
This rotation oan only be done onoe, the ring is to be changed the 
second time. 


Loosen the mounting sorew and remove the slanted head guide fixed ring. 


Visually check that the inner surface of tha ring does not have 
wear patches in correspondence with the point of contact of =the 
tape. If the oondition is not satisfactory, rotate the ring 180°, 
This rotation oan only be done once, the ring is to be changed the 
second tims: 


166-172 
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6) = Visually oheck the eurfaces of the tape cleaners. They must be. 
perfeatiy smooth, otherwise replace them as per Routine 5.20. 


7) - Spin the lower roller, ita rotation must be smooth and noiseless. 
If it tends to stick at low rotational rates, change it. 


8) = Ensure that the Sootohlite tape adheres perfectly to the vacuum bin 
walla, otherwise replace the wall. 


9) =Carefully check the rubber capstan ping, It must not be oracked 
or rough. If it is, change it as per Routine 5.7. 

10) = Gauge check the head to mu-~shield distance and adjust.as per Routine 
4-11. 


5 = FINAL CHECKS 


=~ None, 
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ROUTINE : 4,39 

NAME 3: Tape movement checks 
DURATION : 0.40 hr 
PREREQUISITES 3 None 


4 ~ TOOLS AND INSTRUMENTS 


= Work tape 
~ Dental mirror 
= Small pocket torch 


2 — PURPOSE 


- To 
on 


check the correct tape drive along its entire path and winding ur tape 
both machine and file reels. 


3 - PRELIMINARY CHECKS 


- None. 


4 — PROCEDURE 


1) - 
2)- 


3)- 


4)- 


5)- 


Switch the unit OW, load the work tape and depress LOAD. 


Open the upper bin cover and, manually rotating the capstan counterclock 
wise, move the BOT from under the photosensing. Simulate tne closed bin 

cover condition, by manually activating the bin cover switch, press LOAD 
and let the tape unwind. 


Refer to fig. 4.22. Place the dental mirror as illustrated in detail D 
and check that the tape does not rub against the reel flanges. Should 
this requirement not be met, implement routine 4.1. 


Depress REWIND. Place the dental mirror as shown in fig. 4.22 detail ¢ 
and check that the tape does not rub against the file reel flanges 
otherwise, carry out routine 4.2. 


Command forward tape drive and, holding the small pocket torch as shown 
in detail Z and with the angled mirror in positions A and B, verify 
that the tape does not countinously interfere with the glass. 

Should, on the other hand, this requirement not be met, the roller will 
have acquired an excessive radial play therefore, proceed to replace it 
according to routine 5.20. 
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ic 


Fig. 4,22 - Tape drive check, 
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6) = Check that the internal upper bin cover surface presents no scratches 
re) in correspondence with the upper roller (refer to fig. 4.23) otherwise, 
replace the old type roller with the new one P/N 0687244 F (routine 
5.19). Figure 4.24 illustrates the difference between the two rollers. 


Scratches should not 
be seen here 


Old roller New roller 


Fig. 4.24 — Upper tape roller . 


7) = Remove the work tape and switch tne unit OFF, 
° 5 — FINAL CHECKS 


=~ None 
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ROUTINE 74,40 

Nag : Lower tape roller orthogonality check 
DURATION 3 0,30 hr. 

PREREQUISITES : No tape loaded 


1 = TOOLS AND INSTRUMENTS 


- Special gauge plate P/M 4355668 
= Small pocket torch 


2 — PURPOSE 


- Ascertain the correct orthogonality of the roller. 


3 = PRELIMINARY CHECKS 


~ Implement routine 4.39. 


4 - PROCEDURE 
1) = Open both the top and botton bin covers, 
2) - Switch tne unit ON to throw Light over the working area. 


3) = Position the gauge plate with its 89° 56' face as illustrated in figu- 
re 4.25. 


4) - Tarn on tae pocket torch and, positioning it as shown in fig. 4.25, 
verify presence of the light beam on side A, 


5) - Place the gauge with its 90° 4' face as given in fig. 4.26. 
6) = Again switch on the torch and verify the light beam on side B. 
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Pocket torch 
SIDE A, SIDEB 


Gauge plate 


Light bean Viewing direction 


Roller under 
exam 


ly" 
y 
g 
YG 
LY 
Y 
Z 
A 
ry 
y 
Z 
g 
a7 


*) Fig. 4.25 — Light beam check on SIDE A 


SIDEA SiDEB Pocket torch 


Gauge plate 


Viewing direction 


Roller under 
exam 


Leet 


Light, beam TC) 


Fig. 4.26 — Light beam check on SIDE B 
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7) - When light beans are evidenced on both side A and B it can be presumed O 
that tne roller is mounted with orthogonality limits within 90° + 4°. 


8) - Should the light beams result inverted or be present on one side only, 
even when placing the gauge plate on both faces, appropriately rotate 
the roller to correct its position therefore satisfy the requirement. 


5 = PINAL CHECKS 
=- Implement routine 4.39. 
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5. REMOVALS AND REPLACEMENTS 
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ROUTINE + 5.1 

NAME 3 File reel hub removal 
DURATION 2 0.30 hr 


PREREQUISITES : Unit OFF, no tape loaded 


1 = TOOLS AND IdsTRIMSNTS 
- Allen key Pod. 4355607 ¥ 
2 = PRELIMINARY CHECKS 


- None. 


3 — PROCEDURE 
3.1. — Removal 


1) + Remove the front and rear joining brackets, holding the interne- 


diate handlers together, and only the side panel from the last 
unit. 
2) ~ Adjust the 4 handler feet to lift the unit from the floor. 


3) - Draw the unit out of its physical lay-out configuration position, 
4) - Loosen the hub fixing set screws. 


5) ~ Remove the hub 


3.2. — Replacement 


4) - Carry out the operations described in steps 5 and 4 above in the 
reverse order, 


Caution 
‘men inserting the key in the motor shaft keyvay, 


pay attention not to contact the * 


sotor flange. 


2) ~ Carry out Routine 4.2. 
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Hub fixing set screw 


Cam fixing set screw 


Ring and shoe 


Knob 


Fig. 5,4, — File ree] hub removal 


4 - PINAL CHECKS 


— None. 
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Mounting nut 
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AOUTINE : §.2 


NANE t Ring and shoe removal 
DURATION 2 0,10 he 
PREREQUISITES : Unit OFF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


~ Key, Allen 2 mm PLN. 7133128 X 
- Ring and shoe assembly " 0672387 K 


2 = PRELIMINARY CHECKS 


- None. 


3.—- FROCEDURE 
3.1. = Removal 
1} - Loosen the hub cam fixing set sorews. 
2) = Turn the knob anticlockwise -nd remove. 
3) ~- Withdraw the ring and shoe assembly. 
3.2. — Replacement 


1) - Carry out the removal operations, described above, in 
reverse order.’ 


2) - Carry out Routine 4.3. 
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Ring and shoe 


Knob 


Fig. 


4 — FINAL CHECKS 


~ Fone. 
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Hub fixing set screw 


Cam fixing set screw 


Rub 
Cam Fixing set sorew 


Hub fixiag set sorcw 


5.2, - Ring and shoe removal 
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ROUTINE : 5.3 


NANE 3 Machine reel hub removal 
DURATION 2 0.30 hr 
PREREQUISITES : Unit OFF, no tape loaded 


4 — TOOLS AND INSTRUMENTS 


- Allen key Pi. 4355647 ¥ 
- Allen key 4 mm 


2 — PRELIMINARY CHECKS 


=~ None. 


3 — PROCEDURE 
3.1. - Removal 


1) - Remove the front and rear joining brakets, holding the interme- 
diate handlers together, and only the side panel from the last 
unit. 


2) - Adjust the 4 handler feet to lift the unit from the floor. 
3) - Draw the unit out of its physical lay-out configuration position. 


4) - Remove the 3 set screws fixing the machine reel hub cover, 
Remove the cover. 


5) ~ Remove the machine reel, 


6) - Loosen the set screws fixing the hub and withdraw the hub. 


3.2, - Replacement 


1) - Carry out operations described at steps 6, 5 and 4 above in the 
reveras arden 


Caution 


When insecting the key in the motor shaft keyway, pay attention not to contact the 
motor flange, 


2) - Carry out Routine 4.1. 
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Reel cover 


Fig. 


4 — FINAL CHECKS 


~- None. 
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‘Machine reel © 


Hub fixing set screw 


5.3. — Machine reel hub removal 
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ROUTINE : 5.4 


NAME : Machine reel motor removal 
DURATION : 0.45 hr 
PREREQUISITES : Unit OFF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


- Allen key P.N. 4355647 ¥ 
- Screwdriver 6mn blade 

~ Allen key 4 am 

= Hex box wrench ~ 14 2a 


2 — PRELIMINARY CHECKS 


- None. 


3 - PROC 


3.1. = Removal 


1) - Remove the front and rear joining brackets, holding the interme 
diate handlers together, and only the side panel’ from the last 
unit. 


aj)- Adjust the 4 handler feet to lift the unit from the floor. 

3) = Draw the unit out of its physical lay-out configuration position. 
4) = Disconnect leads fron terminal strip Pd. 

5) ~ Carry out Routine 5.3 to remove machine reel hub. 

6) — Remove reel motor mounting mts. 


7) - Remove the motor. 


3.2. - Replacement 
1) - Carefully clean motor mounting plate to casting mating surface. 


2) - Carry out operations of steps 7 through 4 described above,in the 
reverse order. 3 


3) ~ Carry out Routine 4.1. 
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Captive stud 


Hounting nut 


Fig. 5.4. — Machine ree} motor removal 


4 — PINAL CHECKS 


- None, 
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ROUTINE : 5.5 


NAME : Pile reel motor removal 
DURATION 2 0.50 br 
PREREQUISITES : Unit OFF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


- Allen key P.N. 4355647 ¥ 
- Screwdriver 6 mm blade 
~ dex box wrench- 14 mm 


2 — PRELIMINARY CHECKS 


=~ None. 


3 = PROCEDURE - 
3.1. ~ Removal 


1) - Remove the front and rear joining brackets, holding the inter- 
mediate handlers together, and only the side panel from the 
last unit. 


2) — Adjust the 4 handler. feet to lift the uit from the floor. 

3) - Draw the unit out of its physical lay-out configuration position. 
4) = Disconnect leads from terminal strip P6. 

5) - Carry out Routine 5.1. to remove file reel hub. 

6) = Remove file reel motor mounting nuts. 


7) - Remove the motor. 
3.2. - Replacement 


1)- Carefully clean motor mounting plate to casting mating surface. 


2) - Carry out operations of steps 7 through 4,described above,in 
the reverse order. 


3) - Carry owt Routine 4.2. 
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Captive stud 


Mounting nut 


Fig. 5.5. — File reel motor removal 


4 ~ FINAL CHECKS 


- None, 
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ROUTINE : 5.6 

JAMS 3 Reel motor brakes removal 
DURATION : 0.40 hr 

PREREQUISITES t= 


1 - TOOLS AND INSTRUMENTS 


- Screwdriver 6mm blade 
- Allen key 2 ma 

Allen key 3 om 

= Allen key 3.5 mm 
Vernier gauge 


2 — PRELIMINARY CHECKS 


~ None. 


3 — PROCEDURE 
3.1. - Units fitted with HISI brakes P/N 0687020 L 
3.1.1. — Removal 


1) - Disconnect leads from terminal board P4 (machine reel) or P6 
(file reel). 


2) - Slacken the splined shaft set sorews. 
3) - Unscrew the mounting Allen bolts and remove the brake housing. 
3.1.2. = Replacement 


1) ~ Insert the new brake and tighten it in place with the 4 fixing 
screws. 


2) - Connect the appropriate leadwires to the terminal strip. 


3) - Energize the brake by switching the unit ON and opening the 
upper bin cover. 


4) - Place the brake lining and splined shaft in such a way as the 
latter jutts-out 11 mm from the lining. Refer to 5.6.a). 


5) ~ Fit the key and tighten the splined shaft set screws. 
6) ~ Switch tne unit OFF to deenergize the brake. 
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3.2. = Units fitted with JAEGER brakes P/N 0687043 X 
3.261. — Removal 


1) - Unsolder the electrical supply leads from the involved reel 
brake. 


2) - Loosen the 3 set screws. 
3) - Remove the 4 screws holding the brake to tne motor. 
3.2.2 = Replacement 


1) ~ Remove the screws and units holding the PIF PNB bracket to the 
brake (these screws and nuts are only fitted for warehouse rea- 
sons). 


2) ~ Insert the new brake and tighten the 4 fixing screws. 


3) - Appropriately insert the shaft key and fully tighten the 3 set 
SCTewS « 


Machine reel brake Stud posts 


Brake housing 
Pressure spring 
Spring plate 


Brake lining 
Set screws 

Splined shaft 
Mounting bolt 


File reel brake 


End plate Mounting screw 


Fig. 5.6 a) HISI Brake (P/N 0687020L) 
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Electrical leadwire tugs PWB PIF bracket 


Brake/notor fixing screws 


Set screws (3) 


Fig. 5.6 - b) JAEGER Brake (P/N 0687043 x) 


4 — FINAL CHECKS 


—- None. 
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ROUTINE : 5.7 


NAME 3s Capstan motor removal 
DURATION + 0.20 hr 
PREREQUISITES + Unit OFF, no tape loaded 


4 - TOOLS AND INSTRUMENTS 


= Peg wrench Poa. 0837504 D 
+ = Extractor “ 0842725 X 
= Open end wrench ~ 17 mm 


2 = PRELIMINARY CHECKS 


= None. 


3 — PROCEDURE 
3.1. = Removal 


1) = Immobilize the capstan with the peg spanner. Loosen the 
split collar lock-nut with the 77 mm spanner. 


2) = Mount the extractor on the capstan, turn. the xnurlea collar 
clockwise to free the capstan from the split collar. 


3) - Remove the capstan. 
3.2, — Replacement 
1) Fit the capstan and split collar on the motor shaft. r 


2) = Hand tighten the lock-mut to make the split collar bind onto 
the capstan. Ensure that the group can move on the motor 
shaft, 


3) = Carry out Routine 4.6. Procedure steps 4 and5. 
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‘Split coller 


Peg spanner 


Fig. 5.7. — Capsian motor removal 


4 — FINAL CHscxs 


~- None. 
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ROUTINE 15.8 


MAME : Tachometer lamp replacement 
DURATION 20.35 hy 


PREREQUISITES : Unit OFF, no tape loaded, burnt tachometer lamp 


1 = TOOLS AND INSTRUMENTS 


- Universal handle PN. 
- Screwdriver blade 5 x 150 " 
- Screwdriver * 
=- Iron, soldering os 
- Key, Allen 1.5 mm " 
- Tachometer lamp Ly 


=- PRELIMINARY CHECKS - 


~ None. 


3 - PROCEDURE - 


3.1. — Removal 


“714138485 B 


4355314 B 
7131248 J 
1144451 X 
0494140 Y. 
0001950 W 


1) - Remove the screws fixing the motor cover dome and remove the 


dome. 


2) - Remove the lemp holding plate scrows. 
3) — Take the lamp out of the sector group, 


4) - Withdraw the lamp from its rubber sheath and uneolder the 


terminals, 
3.2, = Replacement 
1) - Solder-in the new lamp. 


2) — Replace the rubber sheath onto the lemp. 


3) = Fit the lamp in the sector group. 
4) ~ Carry ont Routine 4.7. 
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Lamp holding plate 
Lamp 


Rubber sheath 


Cover done 


Fig, 5.8. — Tachometer lamp replacement 


4 -. PINAL CHECKS 


- None. 
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ROUTINE 15.9 0 
NAME : Capstan motor replacement 
DURATION #4,0 br 


PREREQUISITES s Unit OFF, no tape loaded 


1 — TOOLS AND INSTRUMENTS 


~ Screwdriver 6 mm blade 

~ Allen key 3 am 

- GE Capstan motor for 18.75"/sec. and 37.5"/sec. MTH P.N. 0687325 B 
~- CEM Capstan motor for 18.75"/sec. and 37.5"/sec.MTH =" 5523237 B 
~ GE Capstan motor for 75"/sec. MPH "0687455 Q 


2 — PRELIMINARY CHECKS 


~ None. 


3 - PROCEDURE 
3.1. — Removal 


1) - Remove the front and rear joining brackets, holding the in i ®) 
termediate handlers together, and only the side panel from 
the last unit. 


2) ~ Adjust the 4 standoffs ‘to lift the unit from the floor. 


3) - Draw the unit out of its physical lay-out configuration posi, 
tion. 


Disconnect leada from terminal strip P3 on capstan motor. 


4) 
5) - Unscrew the capstan motor mounting screws, accessible from 


the front casting. Carefully extract the motor without im— 
parting stress on its shaft. 


3.2. — Replacement 


1) - Carefully clean motor mounting plate to casting mating sur 
face. 


2) - Carry out removal operations,deacribed above, in the re- 
verse order. 


3) - Carry out Routine 4.20. re) 
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4 - PIWAL CHECKS 
N.B. When having to replace motor P/N 0687325 B with motor P/N 55232378, on 


18.75 and_37.5"/sec, MTHs, remember to also replace PwB POCA P/N 
0614314 K = 0614315 FP or 0614316 T with one either having P/N 0614319Q 
or 0614320 N, depending upon the machine speed. 

Cn 75"/sec. MTHs leave the original POCA PWB P/N 0614318 L inserted. 
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ROUTINE : 5.10 


NAME “3 Magnetic head removal 
DURATION 2 0.15 br 
PREREQUISITES +: Unit OFF, no tape loaded 


1 — TOOLS AND INSTRUMENTS 


~ Spanner, open ended 12 mm P.N. 0064072 H 
- Key, ALlen 3 nm ” .1133130 TF 


2 ~ PRELIMINARY CHECKS 


~ None. 


“3 ~ PROCEDURE 
3.1. = Removal 


1) - Unscrew the nut holding the suction manifold to the head. 
It is accesible from the rear of the casting. 


2) - Withdraw the Winchester connectors. 
3) = Unscrew the mounting screwa and remove the head. 
3.2. — Replacement 


1) - Carry out operations described above in the reverse order. 
Before fitment ,clean all mating surfaces and al] parts that 
contact the tape. 


2) - If the read/write head has been replaced, carry out Routines 
~ 4.23. and 4.24, for PM 9 track handlers, 
= 4.25., 4.26. and 4.27. for PM + NRZI 9 track handlers, 
- 4.28., 4.29.. and 4.30. for NRZI 7 track handlers. 


4 — FIVAL CHECKS 


- None. 
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ROUTINE : 5.11 


NAME + Vacuum motor removal 
DURATION 3 0.40 hr 
PREREQUISITES s Unit OFF 


1 — TOOLS AND INSTRUMENTS 


= Vacuum motor PH. 0687048 4 
- Vacuum motor i 0672436 L 
- Vacuum motor w 5540440 X 


~ Screwdriver, 6 mn blade 
- Allen key, 4 m2 
- Allen key, 3 mm 


2 — PRELIMINARY CHECKS 


- None. 


3 ~ PROCEDURE ~ 
3.1. + Removal of motor P.N. 0687048 M 
1) - Discomect leads from terminal strip Pé. 
2) ~ Unscrew the 3 mounting scréws and remove the motor. 
3) 
4) - Remove the grommet. 


Unscrew the thumb nuts and withdraw the vacuum motor cover. 


5) - Unscrew the 6 bracket holding screwa and remove the group. 
3.2, — Replacement 
1) - Carry out operations described above in the reverse order. 


2) - Carry out Routine 2.1. 
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Vacuum motor 


Motor cover 


Filter element 


Brush 


Fixing screw 


Thumb nuts 


Fig. 5.9. - Removal of vacuum motor P.N. 0687048 M 


3.3. ~— Removal of motor P.N. 0672436 L 


1) ~ Disconnect leads from terminal strip P6. 


2) = Loosen the 3 motor fixing screws and hence remove the motor, 


3) + Extract the filter, 

4) - Loosen the support bracket fixing screws. 
5) - Remove the rubber grommet. 

6) - Extract the motor. 


3.4. ~- Replacement 


4) - Carry out the above described removal sequence in the reverse 
order. 


2) - Implement Routine 2.1. 
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3.5. =- Removal of motor P.N. 5540440 X 


1) - Remove the front and rear joining brackets, holding the in- 
termediate handlers together, and only the right side ‘panel 
from the last unit, 

Adjust the 4 handler stand-offs to lift the pertinent unit 
from the floor and therefore draw the involved unit out of 
its physical configuration layout position. : 


2) - Remove motor cover and discomect leads from the terminal 
strip. 


3) - Remove the intake and exhaust flanges fixing screws. 
4) ~ Remove the motor to cabinet structure fixing screws. 
5) - Extract the motor, 
3.6. - Replacement 
1) - Carry out the described removal sequence in the reverse order. 


2) - Implement routine 2.1, setting the vacuum level to 700 mm H20 
by rotating the appropriate adjust clamp on the intake pipe 
fitting. 


Filter pod 


o-— Clrelip 


Motor 


> —— Motor fixing screws 


at __ Support bracket screws 


Fig. 5.10. - Removal of vacuum motor P.N. 0672436 L, 
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ce) 


Fig. 5,10.a) — Removal of vacuum motor P.N. 5540440 X 


4 - FINAL CHECKS 


- None. 
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ROUTINE 1 §,12 


NANE i Write inhibit group removal 
DURATION 3 0,25 hr 
PREREQUISITES s Unit OFF, no tape leaded 


1 = TOOLS AND INSTRUMENTS 


- Universal bendle PAN. 7138485 B 
=~ Screwdriver, blade 5 x 150 ft 4355314 B 
= Key, Allen 3 mm tt 7133130 ¥ 


2 = PRELIMINARY CHECKS 


~ None. 


3 = PROCEDURE 
3.1, = Removal 
1) = Disconnect leads from terminal strip P5. 
2) - Unsorew the Allen bolts. 
3) - Withdraw the write inhibit group. 
3.2, = Replacement 


1) ~ Carry out operationa described above in the reverse order. 


Nate 
Insert the arnsture lever Into the inhibit group plunger groove, 


2) = Carry out Routine 4.5. 
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Inhibit plunger 


Lock collar 
Thumb screw 


Fixing bolt 


Amature lever 


PS terminal board: 


Fig. 5.11. - Wrile inhibit group removal 


4 — PINAL CHECKS 


- None. 
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ROUTINE + §.13 


YANE t Packing arm removal 
DURATION + 0.15 he 


PREREQUISITES + Unit OFF, no tape loaded 


+ = TOOLS AND INSTRUMENTS 


~ Key, Allen 2 mm PAN, 7133128 Y 
~ Spring hook 7 7135440 Y 


2 - PRELIMINARY CHECKS 


- None. 


3 ~ PROCEDURE 

3.1. = Removal 
1) - Unhook the packing arm tensioning spring. 
2) = Loosen jthe travel limiting. plete fixing set sorews.. 
3) ~ Remove the packing arm and the travel limiting plate. 

3.2. — Replacement 
1) + Carry out operations desoribed above in the reverse order. 
2)-= Carry out Routine 4.4. 
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Travel limiting plate 


Tensioning spring 


Fig. 5.12, — Packing arm removal 


4 — PINAL CHECKS 


~ None, 
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ROUTINE : 5. 14 

NAME : Left hand photoresistors removal 
DURATION : 0.25 he 

PREREQUISITES : Unit OFF, no tape loaded 


41 = TOOLS AND INSTRUMENTS 


- Screwdriver 6mm blade 
- Allen key 3 mm 


2 ~ PRELIMINARY CHECKS 


— None. 


3 ~ PROCEDURE 
3.1. - Removal 


1) - Remove electrical connections of the left hand pnotoresistors 
from terminal strip P14. 


2) — Remove the fixing screws holding the left hand vacuum bin wall. 
Remove the wall. 


3) ~ Remove the fixing screw holding the photoresistor group and 
withdraw the group. 


3.2. ~ Replacement 


1) - Carry out operations described above in the reverse order. 


Note 


The photoresistor group must ba fitted butted up against the light tube. 


2) - Carry out Routine 4.14. 
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Upper photoresi stor 


terminal strip 
= ) contects 


E 


= \ To P14 


Left hand wall 
{as viewed from 
unit front) 


Lower photoresistor 


Fig. 5,18, . Left hand photoresistors removal 


4 - FINAL CHECKS 


- None. 
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ROUTINE : 5.15 

NAME : Right hand photoresistors removal 
DURATION + 0.25 hr 

PREREQUISITES : Unit OFF, no tape loaded 


1 = TOOLS AND INSTRUMENTS 


= Screwdriver 6n0 blade 
- Allen key, 3 mm 


2 — PRELIMINARY CHECKS 


= None. 


3 = PROCEDURS 
3.1. ~ Removal 


1) ~ Remove electrical connections of the right hand pnotoresistors 
from terminal strip P14. 


2) ~ Remove the fixing screws holding the right hand side vacuum din 
wall. Remove the wall, feeding the leads through the holes in 
the wall itself. 


3) = Remove the fixing screw holding the photoresistor group and 
withdraw the group. 


3.2. - Replacement 


1) + Carry out operations described above in the reverse order. - 


Note 


The photoresistor group must be fitted butted up against the ight tube, 


2) - Carry out Routine 4.14. 
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Upper photoresi stor 


To P14 
terminal strip 


contacts 


RWI, 


Lower photoresi stor 


Right hand bin wall 
(as viewed from unit front) 


Fig. 5.14. — Right hand photoresistors removal. 


4 — PINAL CEECKS 


- None. 
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ROUTINE +: 5.16 


WARE 1 Photomengor lomp replacement 
DURATION 60.25 br 
PREREQUISITES ¢ Burned=cut lamp 


1 = TOOLS AND INSTRUMENTS - 


- Universal handle PLN. 7136485 B 
~ Screwdriver blade 5 x 150 - 4355314 B 
~ Key, Allen 2.5 mm bi 7133129 S$ 
~ Screwdriver a 7131248 5 
=- Iron, soldering “ 7144451 Xx 
- Photosensor lamp JM 0672352 B 


@ = PRELIMINARY CHECKS 


~ None. 


3 - PROCEDURE 
3,7. = Removal 
1) - Disconnect the photosengor leads from terminal strip P2. 
2) - Remove the photosensor. group by unscrewing its firing screw. 
3) - Loosen the lamp fixing screw and remove the lamp. 
4) = Unsolder the lamp terminal from the numbered board, - 
3.2. = Replacement 


1) ~ Fit the lamp group in the photosensor head. Cause it to butt 
up egainst the tottom of its seat and align the screwdriver 
slot with the longest side of the photosensor, 


2) - Tighten the lamp group mounting screw. 

3) ~ Solder terminals to points 1 and 2 of the numbered board, 
4) - Replace the photosensor group. 

5) - Restore electrical conneotions ‘to termina) strip P2. 


*) _. & = FINAL cHEcKs 
~ None. 
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ROUTINE : 5.17 


NAME 2 Photosensor diode replacement 
DURATION -1 0,25 br 
PREREQUISITES t Unit OFF, no tape loaded 


“4 = TOOLS AND INSTRUMENTS 


=~ Universal handle PN. 7138485 B 
- Screwdriver, blade 5 x 150 L 4355314 B 
- Key, Allen 2.5 mm a 7133129 § 
- Screwdriver ” 7431248 J 
~- Iron, soldering " 1144451 X 
- Photodiode y 0687243 5 


2 = PRELIMINARY CHECKS 


- None. 


3 = PROCEDURE 
3.1. — Removal 
1) - Disconnect photosensor leads from terminal strip P2. 
2) - Remove the photosensor group by unscrewing ite fixing aorew. 


3) - Remove the fixing screw from the tranaparent plate and with- 
draw the faulty photodiode. 


3.2. — Replacement 


1) - Fit the rubber sheath on the photodiode. Thread the red sleev 
ing on anode lead, identified by the red do%t,, Thread the yel- 
low sleeving on the other lead. Insert the assembly in its 
pertinent housing, 


2)- Turn red spot outwards and parallel to the photesensor head. 
3) = Replace and secure the transparent plate. 
4) ~ Solder the photodiode terminals as per drawing n° 22943742. 


5) - Replace the photosensor group and restore connections to P2. 
4 — FINAL CHEKCS 


- None. 
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ROUTINE : 5.18 


NAME + Fluorescent lamp replacement 

DURATION +2 0.35 br 

PREREQUISITES : Replacement is mandatory under life expired conditions ‘when 
reel motors do not respond to adjustment. 


1 = TOOLS AND INSTRUMENTS 


=- Multimeter PLN, 5282624 A 
= Fluorescent lamp bs 5572652 F 


2 — PRELIMINARY CHECKS 
1) - Switch the unit ON, 
2) = Allow about 15 minutes for the lamp to reach normal running conditions 


3) - Set the meter to the 30 VDC scale. Put negative lead on pin 5 » of 
board B =— 24 (SELA) and positive lead on pin 17. 


#) 4) ~ Check méter reading and replace the lamp if reading results : 


2 ev 


3 - PROCEDURE 

3.14. — Removal 
1) = Switch the unit OFF, 
2) — Goosen the kmurled screw fixing the lamp socket.° 
3) + Turn the lemp 90° and extract it from its holder. 

3.2. - Replacement 
1) - Fit new lamp in holder by rotating it till it locks in. 
2) - Seoure the Jemp socket with the knurled screw. 
3) - Carry out Routine 4.13, and 4.14. 


4 — FINAL CHECKS 


- None. 


Oo 
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ROUTINE : 5.19 

NAME + Upper roller removal 
DURATION + 0.20 hr. 

PREREQUISITES : Unit Off and no tape loaded 


1 = TOOLS AND INSTRUMENTS 


= Screwdriver 6mm blade 
= Open end wrench -— 10 om 


2 — PRELIMINARY CHECKS 


= None, 


3 - PROCEDURE 
3.1. = Removal 


1) ~ Loosen the roller lock-nut. 
Access to it is from the rear of the casting. Remove the roller 
group. 


3.2. - Replacement 


1) - Carry out operations described above in the reverse order after 
having thoroughly cleaned all mating surfaces. 


4 = PINAL CHECKS 


= Carry out routine 4.39. 
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ROUTINE : 5.20 

NAW s Lower roller removal 
DURATION 3: 0.2 hr 

PREREQUISITES 3 Unit off and no tape loaded 


1 = TOOLS AND INSTRUMENTS 


~ Ring wrench = 10 om 
~ Screwdriver 


2 — PRELIMINARY CHECKS 
- Carry out routine 4.40. 
3 ~ PROCEDURE ~ 


1) = Loosen the roller lock-nut (access is gained from behind the unit) and 
remove the roller group. 


2) - Thoroughly clean all the mating surfaces and replace by following the 
operations of step 1 above, in the reverse order. 


4 — FINAL CHECKS 
~ Implement routine 4.40 and 4.39 in the given order. 
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ROUTINE +5. 21 
NAME : Tape cleaner replacement 
DURATION : 0.4 hr 
PREREQUISITES : Unit OFF, no tape loaded 


1 - TOOLS AND INSTRUMENTS 


~ Allen key 2,5 mn 
- Open end wrench - 12 mn 
- Tape cleaner group 


2 — PRELIMINARY CHECKS 


- None, 


3 = PROCEDURE 
3.1. = Removal 


1) - Remove the Allen screws fixing the protective head cover. These 
are accessible from the casting rear. 


2) = Disconnect the plastic suction tube from the casting rear, 


3) - Remove the Allen screws fixing the tape cleaner to the head. 
Withdraw the tape cleaner. 


3.2. — Replacement 
1) - Carry out, in reverse order, the operations described above. 


2) - Carry out Routine 4.12. 


4 — FINAL CHECKS 


= None. 
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ROUTINE :5,22 

NAHE : Vacuum motor brushes replacement 
DURATION + 0.20 hr 

PREREQUISITES 3 Unit OFF 


1 = FOOLS AND INSTRUMENTS 


- Brushes for motor P/N 0687048 ™ See catalog 
- Brushes for motor P/N 0672436 L " " 


2 - PRELIMINARY CHECKS 


- None. 


3 = PROCEDURE 
1) = Open the rear unit door. 


2) - For motor P.N,. 0687048 M; loosen the 2 knurled nuts and, removing the 
motor cover, gain access to the brushes. 


For motor P.N. 0672436 L; loosen the clamping strap fixing screw and, 
appropriately shifting the strap, gain access to the brushes. 


3) = Replace the brushes and, using a flat file, bevel off the edges (on the 
smallest sides) as illustrated below. 


4) - Repeat removal steps 2 and 1, carrying out the described operations in 
the reverse order. 


approx 2 mm 


File off here 


4 - PINAL CHECKS 


= Implement Routine 2.1. 
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ROUTINE 


NAMB 
DURATION 


PREREQUISITES 


7 5.23 


Vacuum motor filter replacement 
0.10 hr 
Unit OFF 


1 + TOOLS AND INSTRUMENTS 


2- 


- Filter for motor P/N 0687048 M See catalog 
~ Filter for motor P/N 0672436 L a a, 


PRELIMINARY CHECKS 


— None. 


PROCEDURE: 


1) - 


2) - 


3) - 
4)~- 


Open the rear unit door, 


For motor P,N. 0687048 M; loosen the 2 knurled nuts and, appropriately 
moving and then rotating the perforated section plate within its lots, 
gain access to the filter, 


For motor P.N. 0672436 L; exert pressureon the filter group and, impar 
ting a clockwise rotation, pull il clear from its housing. Hence disas 


ale ‘the group by removing a circlip and extracting the rod.Ref. to 
ig. 5.10. 


Replace the. filter. 


Repeat removal steps 2 and 1, carrying out the described operations in 
the reverse order, 


FINAL CHECKS 


— None. 
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ROUTINE : 5.24 


NAME : Operator panel lamp replacements 
DURATION : 0.10 hr 
PREREQUISITES : Unit OFF 


1 = TOOLS AND INSTRUMENTS 


- Lamp tweezers (extractor) PLN. 5570510 Z 
- Lamps " 0001623 D 


2 — PRELIMINARY CHECKS 


~ None. 


3 ~ PROCEDURE 
1) ~ Grasp the pertinent plastic indicator cover and extract it. 


2) = With the aid of the lamp tweezers, extract the faulty lamp and insert 
the new one, 


3) - Replace the plastic indicator cover. 


4 -— FINAL CHECKS 


- Verify the replaced lamp efficiency by ascertaining that it lights upon 
+ occurrence of its pertinent function status. 
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FOREWORD 


This manual aims to guide the engineer to principally isolate faulty components 
and faults that could be verified on cables or printed circuits. 


In case symptoms result doubtfull, the procedure is to be carried out right from 
the beginning. r 

Only when the symptoms direct the research, with certainty, toward a determine: 

circuit is it advisable to pass directly to the paragraph dealing with the in 
volved circuitry. 


Should the procedure enable the engineer to isolate a particular part of a. faulty 
circuit but analysis of the given components not give positive results, then the 
research is to be directed toward machine parts which are in direct. connection 
with these components. (i.e. wiring, printed circuits, connectors, etc.). 


Transistor terminology used in this manual is hereby given : 


- Cut-off - Term used when there is no current flow between the emitter and 
collector. 
- Saturation - When current flows between the emitter and collector (small 


p-d. measured across the terminals) when the transistor funce~ 
tions in the ON-OFF mode. 


- Conductivity - Term used when a given current flow sussists between the emit- 
ter and collector, but not sufficient to bring it to satura 
tion, when the transistor functions as a linear amplifier. 


Note 


Scope waveforns have been revealed on a 60 Hz unit set to 18.75"/sec. 
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 *) 1. -24 V POWER SUPPLY AND AC MAINS INPUT 


1.1. - FLOW CHART 


cPu 


Depress 


Check Breaker 
on MTC 
‘< Breaker ON ? be 


MTH 


[Does ‘TLt \ Set Breaker 
energize 7 ON 


(See par, 2.1. 
Flow 
Does TL1 remain 2 
energized 7 gy 


See par. 2.1, 
Flow 


Ts RLS on? . 
Fans OK 2 
: Ts the bin lamp \ 
© Wit? 
a 4 E 
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Check the -24 V on 


Tp? | 


(ar) 


Check voltege 
on T2 contacts 
8-9- 10 


Check TL1 


contact 15-16 


Check : 019 thru 
024 and C1 


Check voltage on 
P17 contacts 1 = 


Replace fuses 


Check supply 


Check : L2-L3.72 
voltage Input 


220 V AC If 50 Hz 
208 V AC If 60 Hz 
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re) 1.2, - CIRCUIT DIAGRAM 


022 024 


AA 


02 | 
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2.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 14432940 (Ch. 2219) 


TAV 240 14033011 
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re) 1,4. ~ COMPONENT LAYOUT 


ALI 040 - Rear View 
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ALE 040 - Front View 


J20 


019-021-023(A)} 
020-022-024(8)} 
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1.5, - PARTS LIST 


cL 


Logical and Electrical Functions 


-24 V Filter Capacitor 


DLO thru D24 -24 V Bridged Diodes 


FL thru F6 Fuses 


L Lamp. Physically mounted in lower 


half of the OFF pushbutton. When 
lit, signals that the unit is 
switched off with presence of AC 
input voltages. 
Input Voltage Filters 
Transformer 
Test point (-24 V) 


Main breaker 
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2. HANDLER SWITCH-ON AND AC DISTRIBUTION CIRCUIT 


2.1. + FLOW CHART 


Fans not rotating 


TL1 
does not energize 
depressing ON 


RLS de-energized 


TL1 does not 

hold-on 

Ground TECA81 
pin 6 


(meen) 
(| Is +20 V present? » 
Check : RL3 - R31 See par. 6.1. 


Check for : 

= presence of -24 V 
on TAV 240 

= correct function- 
ing of MSWs, and 
pushbuttons OFF = 
ON = S01 


Check : F13 = F14 
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2.2, - CIRCULT DIAGRAM re) 


oO 
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re) 2.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 14432940 (Ch. 2219 - 2220) 


TAV 240 14033011 


oO 
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2.4, - COMPONENT LAYOUT 


ALI 040 - Rear View 
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ALI 040 - Front View 


=< 


OQ000000 


RL3 


RL4 
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ALI 040 = PWB TECA 81 


oe 
eo 
ee 
eo 
ee 
on 
oe 
ee 
oe 
e<e 
on 
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2.5. - PARTS LIST 


F7 thru F9 


Logical and Electrical Functions 


Fuses 


FL3 = FL4 Fuses 


HL thru 3 Fans 


L Lamp. Physically mounted in lower 
half of the OFF pushbutton. When 
lit, signals that the unit is 
switched off with presence of AC 
input voltages. 


Elapsed Time Counter. 
Monostable pushbutton included in 


the TLL hold-on circuit. When de 
pressed, switches the unit off. 


Monostable. pushbutton. When de- 
pressed energizes TLL. 


This resistor limits the energiz- 
ing current of TLI. 


Potter relay. Normally closed 
through TR14 in saturation. TLL 
is held energized through RL3 con 
tact 6-7 while contacts 11-9 is 
sue the +20 R voltage to the DEM. 


Potter relay. Energizes when RLS 
closes, With contact 3-1 short 
eircuits the ON pushbutton, 
Contact 5-6 inhibits the energiz 
ing of TL1.when the ON pushbutton 
is depressed. 


040 Timing relay (= 3 sec.) 


270 Rear unit door microswitch. 


Main breaker, 


ALI 040 


ALT 040 
(TECA 81) 


Transistor. Normally in satura - 
tion holds RL3 energized. Cuts-off 
when the protection circuits are 
called upon. 
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3. NEGATIVE VOTLAGE VARIATION PROTECTION CIRCUIT 


3.1. - FLOW CHART 


NO 
|s TRIG saturated 7 


Check voltage levels 

“(== ] 

| | NO 
Check ; 060 = R53 


Ve there approx.- 10% 
on TECA 81 pin 13 7 


>———— 


No Ts there approx. +10] YES 
on TECA 81 pin 14 2 


Check + DSA ~ R54 
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Remove grounding from Tp0 


TR22-R47 
Check + c16 = Cie 


TR21-R44 
Check + R45 ~ R51" 


| TR20-R51 
"R40 - R44 


Check 


Check : TR16-R41-R52 


051 = C21 
Check =R65 thru R6B 


D2 = C22 — 
Check tR69 thru R74 


054 = RVS ~ 
R74 = R75 


053 - VB = 


Check : R72 = 73 Check + 
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Oo 3.2. - CIRCUIT DIAGRAM 


=20 +20 +23 +48 


oO 
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3.3, ~ MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 14432940 (Ch. 2219) 


ALI 040 (TECA 81) 14453547 
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(@) 3.4. ~ COMPONENT LAYOUT 


ALI 040 - Front View 


059 (A) 
060 (B) 


TECA 81 


OO00000 


oO 
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ALI 040 - PWB TECA 81 


eo 
eo 


+ 


1 
+ 
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@) 3.5. - PARTS LIST 


Pree es vcr 


C16 ALI 040 TR22Z feedback capacitor 


C€18-¢21-C22 ALI 040 Capacitors 


DS51 ALI 040 +48 V divider network output diode 
D52 ALT 040 +23 V divider network output diode 
D53 7 +20 V divider network output diode 
D54 -20 V divider network output diode 


D57 Zener diode. Normally cut-off, Con 
ducts when TR21 cuts~off. 


D59 Zener diode. Used for generating 
the +10 V. 


D60 Zener diode. Used for generating 
the -10 V. 


R40-R41-R44-R45 ALI 040 2 
R47-RA-RS1“R52 (TECA 81) ReSpetors: 
R53 ALI 040 Load resistor towards -20 V, used 
(TECA 81) for generating the -10 V through 

Dé60. 


ALT 040 Load resistor towards +20 V, used 
(TECA 81) for generating the +10 V through 
p59, 


ALI 040 5 

(TECA 81) Resistor. 

ALI 040 Resistor. With R67-R68 forms the 

(TECA 81) voltage divider that,between the 
+48 and -10 V, controls the +48 V 
negative variations. 


R67 - R68 ALI 040 A 
Re . 

(TECA 81) esistors. See R66 

R69 ALI 040 


(TECA 81) Resistor. 
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Eeoetcalvends Becton: cernan® 


ALI 040 
(TECA 81) 


Resistor. With R71 forms the volt 
age divider that, between the +23 
and -10 V, controls the +23 V ne 
gative variations. 


R71 ALI 040 t 
(TECA 81) Resistor. See R70 
R72 ALI 040 Resistor. With RV8-R73 forms the 
(TECA 81) voltage divider that, between the 
+20 and.-10 V, controls the +20 V 
negative variations. 
R73 ALI 040 7 
(TECA 81) Resistor. See R72 
RT4 ALI 040 Resistor. With RV9-R75 forms the 
(TECA 81) voltage divider that, between the 
=20 and +10 V, controls the -20 V 
negative variations. 
R75 ALI 040 a 
(TECA 81) Resistor. See R74 
RvB ALI 040 Pot. Used to adjust the +20 ¥ ‘ne 
(TECA 81) gative variations protection cir 
cuit working point. 
Rv9 ALI 040 Pot. Used to adjust the ~20 V ‘ne. 
(TECA 81) gative variations protection cir 
cuit working point. 
TRI6 ALI 040 Transistor. Normally cut-off. 
(TECA 81) Saturates when TR20 also saturates. 
Under these conditions the D58 ca 
thode tends towards 0 V. 
TR20 ALI 040 Transistor. Normally cutsoff, 
(TECA 81) Saturates when D57 conducts. 
TR2L ALI 040 Transistor. Normally saturated. 
(TECA 81) Cuts-off when TR22 saturates. 
TR22 ALI 040 Transistor. Normally conducts. If 


(TECA 81) a voltage goes under the set value, 


the transistor saturates. 
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4. POSITIVE VOLTAGE VARIATION PROTECTION CIRCUIT 


4.1. - FLOW CHART 


ts TRIS saturated 7 


Check voltage levels 


See par. 5.1. 
See par. 1.1, NO -24V 0K 7 yes 


ves 
be -23.V 0K 7 
no love? yes 
' 


Ts there approx,-10V 


NO _£ Jon TEA 81 pin 13 7 


Check ; DS? R54 
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Tom Tpa +] 


RID - R46 
Check : c15 = C17 


TRIB = R42 


TR15 ~ R36 
Check t pas — R50 ade s 


“ R39 = RSO 


047 ~ C19 
Check +R55 thru R57 


D48 = C20 
Check ‘R58 thru R60 


, 050 = RV7 ~ 
Check + R63 — R64 


D49 — VE - 
Check :- R61 = R62 
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© 4.2. - CIRCUIT DIAGRAM 


20-23 =24 


Oo 
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4.3, - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit - Drawing Number 


ALT 040 14432940 (Ch. 2219) 


ALI 040 (TECA 81) 14453547 
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4.4, ~ COMPONENT LAYOUT 


ALI 040 - Front View 


Ds9 (A) 
060 (B) 


TECA 81 
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ALI 040 - PWB TECA 81 


mat 


R43 4 as 
© TRI9 

Ct 

B 

aes 10 

4 pei " 

=} = 43 

“i —_ = 7 
-~{_} D 15 

‘ i? o- is 
te Q ass 

{—. |—o is 
ft 9 tS NS rs 
eo = et 
Co... \— oa 
+ ea R63 
-C_} RS3 
—Do— q 050 
= RSA 

—O- 
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4.5. - PARTS LIST 


cis 


Logical and Electrical Functions 


TRI9 feedback capacitor 


ALI 040 
{TECA 81) 


€17-C19-C€20 ALT 040 


(TECA 81) 


Capacitors 


D47 ALI 040 


(TECA 81) 


~24 V divider network output diode 


D48 ALI 040 


(TECA 81) 


-23 V divider network output diode 


D49 ALI 040 


(TECA 81) 


-20 V divider network output diode 


D50 ALT 040 


(TECA 81) 


+20 V divider network output diode 


D56 ALI 040 


(TECA 81) 


Zener diode. Normally cut~off, 
Conducts when TRI8 cuts-off. 


DS9 ALI 040 Zener diode. Used for generating 


the +10 V. 


D60 ALI 040 


Zener diode. Used for generating 
the -10 V. 


R38-R39-R42-R43 
R46-R48-R50 


ALI 040 
(TECA 81) 


Resistors, 


R53 Load resistor towards -20 V for 


generating the -10 V through D60. 


ALI 040 
(TECA 81) 


R54 ALT 040 


(TECA 81) 


Load resistor towards +20 V for 
generating the +10 V through D59, 


R55 ALI 040 


(TECA 81) 


Resistor. 


R56 ALI 040. 


(TECA 81) 


Resistor. With R57 forms the volt- 
age divider that, between the -24 
and +10 V, controls the -24 V posi 
tive variations. = 


ALI 040 


(TECA 81) Resistor. 


See R56, 
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Location 


Component Logical and Eletrical Functions 


ALI 040 
(TECA 81) 


Resistor. 


ALT 040 
(TECA 81) 


Resistor. With R60 forms the volt 
age divider that, between the -23 
and +10 V, controls the -23 V po 
sitive variations. 


ALT 040 
(TECA 81) 


Resistor. See R59, 


R61 ALI 040 Resistor. With RV6-R62 forms the 
(TECA 81) voltage divider that, between the 
~20 and +10 V, controls the -20 V 
positive variations. 
R62 ALI 040 = 
(TECA 81) Resistor. See R61. 
R63 ALI 040 Resistor. With RV7-R64 forms the 
(TECA 81) voltage divider that, between the 
+20 and -10 V, controls the +20 V 
positive variations. 
R64 ALI 040 Resistor. See R63. 
(TECA 81) 
RV6 ALI 040 Pot. Used to adjust the -20 V pao 
(TECA 81) sitive variations protection cir 
evit working point. 
RV? ALI 040 Pot, Used to adjust the working 
(TECA 81) point of the +20 V positive va- 
riations protection circuit 
TRIS ALI 040 Transistor. Normally cut~off. 
(TECA 81) Saturates when D56 conducts. 
TR18 ALI 040 Transistor. Normally saturated. 
(TECA 81) Cuts-off when TRL9 saturates. 
TRIO ALI 040 Transitor. Normally conducts.When 


(TECA 81) a voltage rises above the set lev 


el the transistor saturates. 
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5. PHASE FALL AND OVERTEMPERATURE PROTECTION CIRCUIT 


5.1, - FLOW CHART 


Check : fans, “Trace the open 


filters, (| arcane thermoswitch and If 
mechanical motor Sondit. really exist necessary § replace 


binds, overloads. it 


Check : TR17 = 043 
041 


Check for presence 
of signals illus - 


trated in fig.5.1. 
thru_5.3, 


7 


Compare bridge Check + T3 and AC 
output with voltages 
Fig. 5.4. Input. 


Check : 037 thru 039) 


Check ; 044.055~¢14 


Check ¢ 040-042-045 
D46-DS8-TR14 
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5.2. - CIRCUIT DIAGRAM 


el = 
1 7 yy 2 Gt 4 
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@) 5.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 14432940 (Ch. 2219 - 2220) 


ALI 040 (TECA 81) 14453547 


TAV 240 14033011 


oO 
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5.4, — COMPONENT LAYOUT 


ALI 040 - Rear View 
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ALI 040 - Front View 


O000000 
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ALI 040 ~ PWB TECA 81 


MTH 101 to 117- 163-166-172 
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055 
D42 
N41 
R33 


R32 


bao 
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5.5, 7 PARTS LIST 


BEE AC Cnet Petieal PAnENeOs 


C13 - C14 


ALI 040 
(TECA 81) 


Capacitors. 


D37 thru D39 ALI 040 


(TECA 81) 


Bridged diodes. Used in the phase 
fall protection circuit. 


D40 


thru D42 ALI 040 


(TECA 81) 


Diodes 


D43 ALI 040 


(TECA 81) 


Diode. Normally holds TR17 cut — 
off by negatively biasing its base 
with respect to the emitter. 


ALI 040 
(TECA 81) 


DSS - SCR drive diode. 


ALI 040 
(TECA 81) 


Diodes. 


ALI 040 
(TECA 81) 


SCR Diode. Conducts when, in case 
of a phase fall, the divider out. 
put goes positive. 


ALI 040 
(TECA 81) 


Zener Diode. Normally conducts, 
Cuts-off whenever a protection cir 
cuit is called upon. 


TAV 240 Physically mounted in the upper 
haif of the OFF pushbutton. 
Signals an overtemperature condi- 
.tion upon opening of one of the 


thermoswitches. 


ALI 040 


Resistor. Connected with R30, forms 
the TR17 base divider between the 
+20 and -24 V (through the thermo 
switches), If a thermoswitch opens, 
the base becomes positive. 


ALI 040 Resistor. 


ALI 040 Resistor. See R28. 


thru R34 ALT 040 


Resistors. Form the pahse fall pro 
(TECA 81) 


tection voltage divider. 
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Pp eleel Onde P IRerteel  SREEPEs 


ALI 040 


Potter relay. Normally closed, holds 
TL1 energized. : 

De-energizes whenever a protection 
eircuit is called upon. 


ALI 040 Thermoswitches. Physically mounted 
on the primary windings of their 
respectively called transformers, 
Open when temperature rises above 


105°C. 


Tl thru T3 


13 ALI 040 Transformer. The same secondary 
used for the phase fall protection 
(output terminals 17-18~19) is 
also used for the +23 and -23 V ge 
neration circuits. 

TLL Main breaker. Contact 19-20 grounds 
the D58 cathode, inhibiting the 
protections to be called upon dur 
ing the units switch-on phase. ~ 

Tol ALI 040 Capstan motor control circuit pro 
tection thermoswitch. | 
Fitted on the TR23 thru TR25 heat 
sink. Opens when temperature rises 
above 75°C. 

‘tm2 Reel motor control circuit protec— 
tion thermoswitch. 

Fitted on the TR29 thru TR31 heat 
sink. Opens when temperature rises 
above 75°C, 

Tm3 ALI 040 +20 V adjust circuit protection 
thermoswitch. 

Fitted on the TR3 thru FR5 heat 
sink. Opens when temperature rises 
above 75°C. 

TRIS ALI 040 Transistor. Normally saturated, 


(TECA 81) holds RL3 energized. Only cuts-off 
when the protection circuits are 


called upon. 
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Poglgalendnipetrica Rencrene 


Transistor. Normally cut-off. 
Saturates whenever a thermoswitch 


opens. 
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Scope sync on : 037 K 


Seales : 5 ms/cn 
20 ¥ fon 


Fig. 5.1. - TECA 81 —- D37 K 


Scope sync on : 037 K 


Seates : 5 ms/om 
20. ¥ /om 


Fig. 5.2. - TECA 81 = D38 K 
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Scope syne on ; 037 K 


Scales : 5 ms/om 
DV /om 


Fig. 5.3. « TECA 81 = D39 K 


Soope syne on : 037 K 


Scales + 5 ms/on 
20V /on 


Fig. 5.4. - TECA 81 — D37-38-39 A 
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6. +20 V POWER SUPPLY 


Carry out the +20 V 
6.1. - FLOW CHART adj.following Maint. 


Man. routine 4,21, 


Check mains voltage. 
Carry out Maint.Man. 
routine 4,22 (for 

MTH 101 to 117) or 
4.16 (for MTH 163 - 
166 - 172). 


Disconnect load 
from terminals 


P8-8 and P8-3. 


Check the loads 


Reconnect the loads 


Is +20 V OK between 
PWB CARE Tp11 and 
ground 7 


Check : R22-R23 
Check : D7 thru 012 
c3 


Check ; TR6 = TRIO 
TRI1- TR13 


Ts there approx, 25V 


Check : TR2 thru TRS 
TR6-TR10-TR11 


Check : TR6-TR10-TR11 


NB, = Upon completion of this procedure, carry out the +20 V adjustment according to the ap- 
propriate Maint. Menual routine. 
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6.2, = CIRCUIT DIAGRAM 
maintenance 
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4,809.4.551.0/A 


48 
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oO 6.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 14432940 (Ch, 2221) 


ALI 040 (CARE) 14453546 


ALI 040 (SICA 81) 14453968 


oO 
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6.4, - COMPONENT LAYOUT 


ALI 040 ~ Rear View 
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ALT 040 - Front View 


TR2=TRG (B) 


TR3-TR4-TRS (C) cone 
E 
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ALI 040 - PWB CARE 


R14 


RIS: 
R16 


R17 


ng 


the 9 


: 


1999 
oo 
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maintenance 
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oO 


ALI 040 - PWB SICA 81 
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6.5. ~ PARTS LIST 


woe ee ee 


ALE 040 


C3 - C6 +20 V filter capacitors. 


ALI 040 
(SICA 81) 


clo TR1O feedback capacitor. 


D7 to DIZ 


ALI 040 


Bridged diodes. Used to generate 
the +20 V. 


ALI 040 
(SICA 81) 


Zener diode. Used to obtain a con 
stant voltage level utilized by 
the +20 V adjust circuit. 


RB 
ett ty TR1O and TR13 load resistor. 
R9 to RL ALI 040 . 
(SICA 81) Resistors. 
R12 ALI 040 Resistor. With RV2 - R13,forms a 
(SICA 81) divider that outputs a voltage 
level proportional to the +20 
value. Also compared with the 
voltage issued by D35. 
R13 ALI 040 + 
(SICA 81) Resistor. See R12. 
R14 to R17 ALI 040 Resistors. Act as feedback resis 
(CARE) tors on the TR2 to TR5 emitters 
so as to adapt the transistors 
gain. 
R18 ALI 040 Resistor 
(SICA 81) 4 
R22. ALI 040 Resistor. With R23 it is series 
(CARE) connected to the load. 
Voltage drops across R22-R23 bias 
the base of TR13 which, under 
normal load conditions, must re 
sult positive with respect to the 
emitter, 
R23 


Resistor, See R22. 
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ALT 040 
(SICA 81) 


Logical and Electrical Functions 


Resistor. With R27 - RV4,forms a 
divider that biases the TRi3 emit 
ter. 


ALI 040 
(SICA 81) 


Resistor. See R26. 


ALT 040 Pot. See R12. RV2 adjustment var 
ies the error voltage and conse 


quently the +20 V output value. 


Pot. See R26. Used to vary the 
TRL3 emitter biasing voltage and 
therefore the current limiter cir 
euit working point. - 


13 Transformer. 


Tpl Test point (—). 


Tp3 Test point (+20 V). 


TR2 to TRS 


+20 V adjustment "series" transis 
tors. The emitter resistance of 
these transistors is derived from 
the Power Supply load. 

Normally conducts and increases 
its conduction as the +20 de ~ 
creases. 


Transistor, Normally conducting, 
increases its conduction as the 
+20 output increases. 

In this way the TR2 to TR5"series" 
transistors conduct less,bringing 
the output to its nominal value 
once more. 


ALI 040 
(SICA 81) 


Transistor. Used to compare the 
R12 - RV2 - R13 divider output 
voltage (issued to the base) with 
the constant D35 voltage (applied 
to the emitter). 

If the +20 rises, the collector 
current also rises and viceversa. 
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BeOS Cerise ue eee 


ALI 040 
(SICA 81) 


Transistor. An emitter-follower 
that supplies the necessary cur 
rent to drive the power circuit. 
Increases its conduction as the 
+20 V increases. 


ALI 040 
(SICA 81) 


Transistor. During normal condi - 
tions (output current < than the 
max.) it is cut-off. When over 
load conditions prevail it con 
ducts, causing to lower the error 
voltage and consequently the out 
put voltage. 


MTH 101 to 117-163 -166-172 


maintenance 5A 4,809.4.559.0/A 
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Check out the -20 V 
7. -20 V POWER SUPPLY adjustment, fol Towing 
Maint, Man. Routine 


4,21 (for MTH 101 to 


* 117) or 4,15 (for 
7.1. — FLOW CHART MTH 163.166-172). 


Check mains voltage. 


Carry out Meint.ten. 

Routine 4.23 (for YES Is the adjustment 0 
MTH_ 101 to 117) or - possible ? 

4.17 (for MTH 163 = 


166 = 172), 


Disconnect load 
from terminals 


P8-2 and P8-7. 


ves No. 
Check the loads | +20 V OK? é 
Reconnect the load 
~-20 V OK between PWB 
Check RD SES. . No 
CARE Tp8 and ground? 
no Tg there approx. 257 
Cheek naing voltage (He between 13 pins a? 
14-15-16 7 
Check : C2-D1 thru No Is there approx 26V| \_ ves 
D6 = F10 thru F12, DC across C2 7 


Check : C4031 thru NO (| Is there approx -D 1) YES 


OC between PHB SICAST 
pin 16 and ground 7 


Check : TR? thru TRY YES No 
aD (| -vaove ) 
20 V 0 V 
pprox POX Check : TR7 thru TRO 
~24.V OV 


N.B, = Upon completion of this procedure, carry out the -20 V adjustment according to the ap» 


D33 = F15 thru F17. 


Check + TR1-TR7 thr: 
rere ( 


propriate Maint. Menual routine, 
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- CIRCUIT DIAGRAM 


7.2. 


aaa cane sh Ti aha aaa ee. - 


18 vols 1 
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maintenance 
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58 


Honeywell 


Honeywell information Systera fata 


7.3. 7 MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALT 040 14432940 (Ch. 2221) 
ALI 040 (CARE) 14453546 
ALI 040 (SICA 81) 14453968 
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7.4. - COMPONENT LAYOUT 


ALI 040 - Rear View 
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ALI 040 - Front View 


MTH 101 to 117~ 163-166-172 


maintenance 


SICA 81 


4.809.4.564.0/A 
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ALI 040 - PWB CARE 


i [e) 


. . ° e 


MTH 101 to 117~ 163-166-172 


62 4.809,.4.565.0/A 
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ALI 040 - PWB SICA 81 
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7.5. - PARTS LIST 


pene gee eRe eee 


c2 


ALI 040 -20 V filter capacitor. 


C4 ALI 040 


-30 V filter capacitor. 


cs ALI 040 -20 V filter capacitor. 


cll ALI 040 


(SICA 81) 


TRO feedback capacitor. 


vt to D6 ALI 040 Bridged diodes. Used for generat 
ing the -20 V. 
D3L to D33 ALI 040 Bridged diodes. Used for generat 
(SICA 81) ing the -30 auxiliary voltage. 
D34 ALI 040 Zener diode. Used to obtain a con 
(SICA 81) stant voltage in turn utilized by 
the -20 V adjust circuit. 
D36 ALI 040 Zener diode. Used for generating 
the -5.5 V, 
F1O to F12 ALI 040 -20 V fuses. 
FI5 to F17 ALI 040 ~30 V fuses. 
(SICA 81) 
RL ALI 040 TR9 and TR12 load resistor. 
(SICA 81) 
R2 to R4 ALT 040 Resist 
(STcA 81) esistors. 
R5 ALI 040 Resistor. With RV1-R6 forms a 
(SICA 81) divider the output of which, pro 
portional to the -20 V, is compar 
ed with the voltage issued by D34, 
R6 ALI 040 . 
(SICA 81) Resistor. See RS. 
R? ALI 040 ‘ 
(SICA 81) Resistor. 
R19 ALI 040 Resistor. 
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ALI 040 
(CARE) 


ALI 040 
(SICA 81) 


ALI 040 
(SICA 81) 


ALI 040 
(SICA 81) 


ALI 040 


ALI 040 
ALI 040 


ALI 040 


ALI 040 


MTH 101 to 417 -163-166-172 
maintenance 65 


Logical and Electrical Functions 


Resistor. Series.connected to the 
load. The voltage drop across the 
resistor biases the base of TRi2 
which, under normal load condi 
tions, must result positive with 
respect to the emitter. 


Resistor. With R25-RV3, forms a 
divider that biases the emitter 
of TR12. 


Resistor. 


Resistor. See R21, 


Pot. See R5. RV1 adjustments vary 
the error voltage and therefore 
the -20 V output value. 


Pot. See R21. Used to vary the 
TRL2 emitter biasing voltage and 
therefore the working point of 
the current limiter circuit. 


Transformer. 
Test point. (-20 V). 


-20 V adjustment "series" transis 
tor, the emitter resistance of 
which is derived from the Power 
Supply load. 

Normaily conducting, increases its 
conduction as the -20 V decreases. 


Transistor. Normally conducts and 
increases its conduction as the 
~20 output increases. 

In this way "series" transistor 
TRI conducts less, bringing the 
output to its nominal value once 
more. 


4.809.4.568.0/A 
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Component Logical and Electrical Functions 


ALI 040 Transistor.. An emitter-follower 

(SICA 81) supplying the current necessary 
to drive the power circuit. 
Increases its conduction as the 
-20 V increases. 


ALE 040 . Transistor. Used to compare the 
(SICA 81) R5-RV1-R6 divider output voltage 
(applied to the base) with the 
constant D34 voltage (applied to 
the emitter}. 
Ef the -20 V rises,the collector 
current also rises and viceversa. 


ALT 040 Transistor. During normal condi - 
(SICA 81) tions (output current < than the 
max.) it is cut-off, When over 
load conditions prevail it con 
ducts, causing to lower the error 
voltage and consequently the out 
put voltage. ~ 
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8. +48 V POWER SUPPLY 


Should any malfunctions occur, 
carefully check the components 
shown in the below illustrated 
circuit. 


8.1. — CIRCUIT DIAGRAM 


ial 


bas | b27) D29 
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8.2, - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


14432940 (Ch. 2220) 
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8.3. - COMPONENT LAYOUT 


ALT 040 - Rear View 


: 


oO® 
O©® 
O©® 
© 


8 
‘J 
Ss 


in 
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ALI 040 - Front View 


D25-027=029 (A) 
026-028-030 (8) 
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8.4, - PARTS LIST 


C7 


Logical and Electrical Functions 


+48 V filter capacitor 


ALI 040 


ALI 040 


D25 to D30 Bridged diodes. Used for generat- 


ing the +48 V, 


TL ALI 040 Transformer. 


ALI 040 Test point (+48 V). 
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Q. 423 v and -23 V POWER SUPPLY 


Should any malfunctions occur, 
earefully check the components 


shown in the below illustrated 
circuit. 


9.1. ~ CIRCUIT DIAGRAM 


MTH 101 to 117= 163-166-172 


maintenance 


73 
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9,2. — MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 


14432940 (Ch. 2220) 
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@) 9.3. ~ COMPONENT LAYOUT 


ALE 040 - Rear View 


: 


oo 
O©}® 
C©® 
O©® 


OO 
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ALI 040 - Front View 


043-D15-D17 (A) 
014-D16-D42 (B) 
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9.4, - PARTS LIST 


cs 


Logical and Electrical Functions 


-23 V filter capacitor. 


ALI 040 


cg ALI 040 


+23 V filter capacitor, 


D13 - DI5 - DL? ALI 040 Bridged diodes. Used for generat- 


ing the -23 V. 


DL4 - D16 - DB 


ALI 040 


Bridged diodes, Used for generat~ 
ing the +23 V. 


T3 ALI 040 


Transformer, 


ALI 040 Test point (+23 V). 


ALI 040 Test point (-23 V). 
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10. SWITCH-ON and SERVO-BIN LAMP CIRCUIT 


10.1. - FLOW CHART 


Remove the lanp 


NO 


Signal on P16,1 and 
Change lamp P16.2 as per figure 
Replace lamp 
Is there -24 V 
on Pt = 107 


Change P:B SELA 


Y 


Check TL1 contact 
13 = 14 


Check : TR - COLA = 
Co- C. 


Replace the faulty Checked componets Check Bodine 
component OK 2 osci Hator 
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10.2. - CIRCUIT DIAGRAM 


2 eg | 
31 4 


GUN 150 


ALI 040 
MUN 140 


Bodine 
Osci ll. 
5 
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‘@) 10.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


14432940 (Ch. 2219) 


ALI 040 


GUN 150 


14312056 (Ch. 2201 - 2208) 


22932005 


MUN 140 


.*) 
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10.4, ~ COMPONENT LAYOUT 


ALI 040 - Rear View 
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MUN 140 


Gian 


Jt a 
ie 2 
@ 
3 
6 (@) 
a 
cy 
< Ss 
a5 
a 
1S 6) 
a 


‘SLN 


COLA 


B.0. 
P41 


Pt4 
P16 


TR 


N.B, » Capacitors C and Co are physically located behind the hinged lamp support, 
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maintenance 
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10.5. + PARTS LIST 


FSEISRI ARS FISSURE SBCHONS 


Capacitors. 


Control photodiode. Its rate of 
conduction is directly propor 
tional to the brightness of the 
bin lamp. 


Bodine Oscillator. Supplies the 
fluorescent lamp. 


Bin lamp brightness control PWB. 
Driven by photodiode COLA. Out- 
puts signals UCON and ULAC that 
in turn drive the TR "series" 
transistor. 

Present on pin 16 is signal SILA 
(usually at "0") which goes to 
"1" when either the lamp goes 
out or when the “series” transis 
tor no longer controls the lamp 
(TR in saturation). 


MUN 140 


Fluorescent lamp. 


ALI 040 Main breaker, Through its con 
tact 13-14, issues the -24 V 
(LAFEA) that’ drives the TR"series" 


transistor. 


“Series” transistor driven by 
signal ULAC. Used to vary the 
oscillators supply voltage de- 
pending upon the lamp brightness. 
If brightness decreases it pas. 


ses to a greater conduction and 
viceversa. 


MTH 101 to 117 -163-166-172 
maintenance 84 4.809.4.585.0/A 


Honeywell 


Henepwal lefomaticn Sysiera Haka 


Scope syne on + INT ~ AUTO 


Seales 2 2yus/en =50 V/om 


Fig. 10.1, — P16-1 o P 16-2 (with load) 


Scope syne on: INT = AUTO 


Seales + 2us/on -5 Ven 


Fig. 10.2. — P16-3 (with load) 


Scope syne on : INT = AUTO 


Seales : 20,us/em =200 V/em 


Fig, 10.3. - P16-1 0 P 16-2 (without load) 
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@) Vi. REEL BRAKES CONTROL CIRCUIT 


11.1. - FLOW CHART 


Does the malfunction 
concern both brakes? 


Check : RL1- St - 
S4. 


Which brake Is not 
functioning? 


Check ¢ 07 - R2 ~ 
Reel Fi, 


NB, - Remember that when the brakes are energized, the reels are free to turn and that 
when the SL lamp is tit, the reels ara blocked, 
MTH 101 to 117- 163-166-172 
87 4.809.4.587.0/A 


“maintenance 


Honeywell 


Honeywen information Syaterns ito 


11.2, - CIRCUIT DIAGRAM 


ALI 040 


MUN 140 


i SL tr irecentcs | 


Switch position 


in absence of - = oe 
vacuum pressure Lo — NOt 
ig! Net i 
i Lo 
= Interlock S4 


position with 
upper bin cov 


er open. 
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11.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALT 040. 14432940 (Ch. 2219) 


MUN 140 22932005 
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11.4, - COMPONENT LAYOUT 


ALI 040 ~ Rear View 
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ALI 040 - Front View 


O000000 
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MUN 140 
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11.5. - PARTS LIST 


Hegel ONG: e Cee ehiee Shane 


Diodes. 


Fl Upper reel brake. When energized 
it frees the reel. 


F2 Lower .reel brake. When energized 
it frees the reel, 


R1 to R3 Resistors. 


RLL Potter relay. It is energized 
upon loading operations and re 
mains held on until the handler 
goes into the Out of Service 
status. 


Pneumatic reference switch. Func 
tions when bin vacuum pressure 
level reaches approx. 70% of its 
nominal value. 


Upper bin cover interlock switch. 


Brakes indicator Lamps. Light when 
the brakes are not energized. 
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12.1 oan start and VACUUM MOTOR CIRCUIT 


12.1, - FLOW CHART 


MTH 101 to 117~ 163-166-172 
maintenance 


Packer-arm and: up~ 
per bin cover clo- 
eed, Depress LOAD, 


Does the Vacuun mot No 
on rotate? 
1s the. tape correct ‘| \_ no 
1 hit ed im: 
4 the’bing 7 » 
Does the Capsten 
rotate ? 


Does the tape ‘stop on] 
the 8.0.7. marker 7 


95 


“See par. 17-4, 


4.809.4.594.0/A 
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Cheok .¢ RL1-RL2-T1, 
for presence of +20V 
and motor H4, 


Replace LURE BA in La” 
8.2. pecs 
Replace .NORR in, | 
B12, °  . 

Replace NORR, in, 
4,09, ‘ i 


Replace FLIP-FLOP 
InBet. 


See par. 18.1, 


Check ; ICRE In 


B.17 = S4 


- YES NAD = 17 
(B.12,3.) 


Check following sig 


nals by depressing 
LOAD every time after 
having switched the 


machine off and on 
again. 


YES REMA = 07 NO 
* (B.20,4.) : 
» j 
YES _ MACON = 0.2 0 
ta. 09.3.) + ; 


‘/ [ooes LOTO (8. 11.15.) 
Ls <E to 1 and renain . La 


for approx 3 secs. 


YES Does LOSE (B. 13.2.) No 
pass from 0 to 1? 


NO. } MAREN = 0 7 YES 
—(B.13:16.) 
No (| 


COMAB 2 0? 
(8.17.1.) 


MTH 101 to 117- 163-166-172 


maintenance 


96 


Check : FCRE tn 
A.29 = LOAD 
”. pushbutton. 


4.809.4.595.0/A ._ 
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12,2. - CIRCUIT DIAGRAM 


.*) 


suado ueAos. uiq 
my FS seddn Uzim ‘sod 9S 


wo} 480d Gusx084" - 
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12.3, - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


14432940 (Ch. 2219 - 2220) 


ALI 040 


GUN 150 14312056 (Ch. 2201 - 2205) 


MUN 140 22932005 


TAV 240 14033011 
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12.4, - COMPONENT LAYOUT 


ALI 040 - Rear View 


MTH 101 to 117- 163-166-172 
maintenance 99 &,809.4.598.0/A4 


Honeywell 


Honerypwel rtormarion Syateere Ruska 


ALI 040 - Front View 
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MUN 140 
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12.5. - PARTS LIST 


Dilesesmsnce Vpekang nas taka 


PWB ICRE. With pushbutton LOAD 
not depressed, LODAB is at "1". 

When the above is depressed LODAB 
goes to "0". 


PWR ICRE - COMAB is at "1" when 
84 and/or S5 open, and goes to 
"OQ" when both the switches close. 


PWB NOR. By depressing LOAD, LOSE 
goes to "1" and returns to "0" 
when MAREN goes to "1", that is 
to say when the tape loops take 
up.their correct position within 
the bin columns. 


FF PWB. Sets when LOAD is depres. 
sed. 


NOR PWB. MACON goes to "O" when 
LOTO sets, 

It is held at "0" by MAREN until 
the handler remains in Service 
("Operating” status). 


NOR PWB. 


PWE LURE@A. When MACO is at "oO" 
the output results +20 Vv, When 
MACO goes to "1", REMA goes to 
"oO" enabling RLI-RL2 to be ener - 
gized. 


Capacitors. 
Capacitor. 
Vacuum motor. 
Potter relay. Energizes upon load 
ing operations when REMA goes to 


"“o", Its contact 11-9 brings MALE 
to "Oo", 
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as a ane gsi 


Potter.relay. Energizes upon load 
ing operations when REMA goes to 
"o", Its contact 6-7 closes the 
vacuum motor supply circuit. 


8é MUN 140 Upper bin cover interlock switch. 
85 MUN 140° Packer arm interlock switch, 
$6 (LOAD) TAV 240 Monostable pushbutton. When de- 


pressed, brings LODAN to "O" en 
abling loading operations. 


ALT 040 Transformer, Present on taps 7-8 
is a 97 VAC voltage which is de 
rived from its primary winding. 
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© 8. CAPSTAN CONTROL and SERVO~MOTOR CIRCUIT 


13.1. -— FLOW CHART 


nd photosengor. 
jepress LOAD, 


Check correspondence 


between actual - 
chine signale 4 Does the Copsten 
those in fig, 13.1. rotate 


thru 13,15, 


Does the Vacuum 
Se » 12,1, 
(Ea 


1s the tape ome 
positioned = within’ 
the-bins 7 


See par. 18.1. 


Check clrouitry 


Does MARE1 gp to 
; 0? (A,15,14,) 


regarding box 18 
on Ch, 2208. 


Check circuitry 
regarding box 19 
on Ch, 2208, 


Does AVION go to YES 
0? (A. 16,3.) 


Cheek circuitry 
regarding box 30 


no // Joes INTA (4.71. 10)99] 
to 1 for approx 2 ms 
on Ch, 2208, * 


when AVION goes to 07 


°o 
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Cheek GAVAN genera~ 
tlon elrevit. 
Ch, 2208. 


YES 


CAVAN 2 OF 

(A, 19.46) 
Try replacing INTO 
in A419, 


Try replacing POCA 
in A418, 


Cheek + TR23 thru 
TR25 and motor H3, 
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(y‘e‘z 40) ESE + Ost NNO 
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13.3. — MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 14432940 
ALI 040 (CARE) 14453546 
GUN 150 14312056 
GUN 151 14312061 
GUN 152 14312063 
‘GUN 153 14312065 
GUN 154 14312067 
MUN 140 22932005 


MTH 101 to 117 -163 - 166 -172 
malntenance 108 


(Ch. 


(ch. 
(ch. 
(ch. 
(Ch. 


(ch. 


2220) 


2201-2208) 
2213) 
2213) 
2213) 


2213) 


4,.80954.606.0/A 


Honeywell 


Honeywell ivtormation Syetarns italia 


oO 13.4. - COMPONENT LAYOUT 


ALI 040 - Rear View 


> & 
e| 
: 


0 900 
@ @oe 
6) 


J24 
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ALL 040 + Front View 


O000000 


J24 


TR26-TR27-TR2B (B) 
‘TR23-TR24-TR25 (C) 


CARE 


MTH 101 to 117- 163-166-172 
maintenance 110 4.809.4,608.0/A 


Honeywell 


Honeywell intormation Systems tala 


ALI 040 - PWB CARE 


.*) 


(eo) . sl OH : Oo 
CCPC OH oor ee OEE EO HELLO EOL EOE E RESOLD OLODECO LE 


TPT TTY) 998 248 be 284 
TUT l 08 


fe) 


RG 
R7 
R78 
R79 
R81 
R80 
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MUN 140 


©) 
52) 
dE 
P3 
HS 
2 
el 
: 
3 
_& 
3 
q 
[> 
i} 
Ss 
es 
: 
: 
eS 
: 
2 
s 
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©) 
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oO 13.5. - PARTS LIST 


GUN 150 


GUN 151 
or 2,3,4) 


GUN 151 
or 2,3,4) 


MTH 101 to117-163-166-172 


maintenance 
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Logical and Electrical Functions 


PWB TARA. Squares-up or amplifies 
signal TAMA to a standard level. 
When INTA is at "L" the output is 
inhibited. TALA is usually at "Oo" 
and only goes to "1" if the tacho 
meter group Lamp goes out. 


PWB UNIV. Generates a succession 
of MECO clocks having a time spread 
proportional to the capstan speed. 


PWB UNAP. Generates signal OSCA 
whose up-time is inversely propor- 
tional to the capstan speed. 

If the tachometer signal has a 
time spread that results less than 
UNAPs internal up-time, OSCA re 
mains at "0", a 


PWB INTO. Generates a signal the 
amplitude of which results propor- 
tional to the duration of OSCA. 
When CAVAN is at "oO", the board 
outputs VANA that drives the FWD 
mode circuits. 

When CINAN is at "O",the board is 
sues REVE that drives the REV mode 
circuits. 


PWB POCA. 
nals. 
VANA generates COFOR while COREV 
is generated by REVE. Rewind com 
mand ORIN, when at "0", determines 
a constant voltage reverse movement,| 


Amplifies the INTO sig- 


Tachometer group phototransistor. 
Capstan motor. 


PWB fitted on the actual capstan 
motor itself. 


amplifies the phototransistor sig 
nal. Pins 1 and 2 are the INPUT 
pins while pin 3 (TAMA) is the 
OUTPUT pin. 


4.809.4.G11.0/A 
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Repo tar ee ee 


Feedback resistor on the TR25 emit 
ter. Used to adapt the gain to 
TR24. 


Feedback resistor on the TR24 emit 
ter.’ Used to adapt the gain to 
TR25. 


Feedback resistor on the TR28 emit 
ter. Used to adapt the gain to 
TR27. 


Feedback resistor on the emitter of 
TR27. Used to adapt the gain to 
TR28. 


R80 — R81 Resistors. 


RVS Resistor. Issues voltage LICO in 
turn used by the POCA current lim 


iter circuit. 


Tachometer group lamp. 


Transistor. An emitter-follower 
that, driven by signal COFOR, con 
trols the TR24 - TR25 amplifier. 


Transistor. With TR25 constitutes 
an amplifier, the emitter resist - 
ance of which is made up from the 
motor winding. 


Transistor. See TR24, 


Transistor. An emitter-follower 
that, driven by signal COREV, con 
trols the IR27 - TR28 amplifier. 


Transistor. With TR28 constitutes 
an amplifier the collector resist- 
ance of which is formed by the 
motor winding. 


Transistor. See TR27. 
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“Scales + 20 afew. <B¥ (om 


Scales ¢ 20 alone eZ om 


. - A.26. 12 - INTA 


Seales +. 20 ua/en SUL Oe 


Fig. 


MTH 101 to 117- 163-166-172 
maintenance 


13.3. 


- A.26.1- TAMAN 


115 4.809.4.613.0/4 
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Scales + 2 us/oa “SV / om 


. Fig. 13.4. ~ B.21.1, - MECO 


Scales ¢ 20 na/oe -5V/ oo 


» Fig. 13.5, - A.21.4 = OscA 


Scales 3 2 yal “AV / om 


Sethe 


vs Fig. 13.6. - A.19,1- CAVAN 
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drntiintdnacice? Ca & 116 4,809.4.614, o/a 
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Scales + 20 ye/en “TV / on 


Fig. 13.7. - A.19.2 - CINAN 


Scales + Rien <2V/ am 


Fig. 13.8. - A,19.5! - VANA 


Scales + 20 us/om “2V/ co 


Fig, 13.9. - A.19.14 - REVE 
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Scales : 2 /en “SV / om 


Fig. 13.10. - A.18.16! - MOTOR 


Seales ¢ 20 jus/on -2V/ om 


Fig. 13,11. - A.18.1. - LICO 


Scales : 30 pe/en “5 V/cm 


Fig. 13.12. - A.18,.11! - COFOR 
pres 
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Seales : 2 us/en 10 V/ om 


Fig. 13.13, + A.18.10! - COREV 


Scales : BD pston -5V/ on 


Fig. 13.14, — CARE pin 3 or 6 or 12 


Scales ¢ 2 ss/on “10 V/ on 


Fig. 13.15. - CARE Pin 7 or 9 or 10 
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44. machine REEL SERVO and CONTROL CIRCUIT 


14.1, - FLOW CHART 


No. Ts DESE on Pin 
A.23,49 OK ? 


In which | rotetion 
sense does the reel 


not respond to the 
commands ? 


4) = Renove supply to both ree! motors by disconnecting points P6-5A and P4-4A and to the capstan . 
motor by disconnecting point P3 = At,” 
2) - Switch the unit ON. 
3) = Load the unit with a service tape and menually position the loops mid-way within the bins, 
4) - Switch the unit OFF, . 
5) - Remove supply to the reel brakes by disconnecting points P6-7A and P4-2h. 


6) = Open the upper bin cover and pull-out the Interlock plunger. 
7) = Switch the unit ON, carry out the loading operation (LOAD) and then depress STAND BY, 


Check that, with the tape approx. mid-way 
in the left bin, pin A,23,14" has OV. 
Wher moving the tape down in the bin, 


Check that, with the tape approx. mid-way 
in the left bin, pin 4.23.4! has 0 V. 
When moving the tape upwards, check for 


check for emittance of pulses ranging 
from 0-to +20 V and having a time spread 


which increases as the tape is lowered 
further. : 


emittance of pulses ranging from 0 to 
+20 V and having a time spread which in 
creases as the tape Is moved higher. 


Gheck : TR32 thru | 
TB34 end motor H1, 


Gheok s TR29 thru 
TR31 and motor Ht, 


Check : SEBO A1 tn 
A,23 = FOSD ~ FOLD, 
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14,2. - CIRCUIT DIAGRAM 
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14.3, - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


MTH 101 to 117 -163-166 ~172 


maintenance 


14432940 (Ch. 2220) 
14453546 

14312056 (Ch. 2201) 
14312061 2213) 
14312063 (Ch. 2213) 


14312065 2213) 


14312067 2213) 


22932005 


123 
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14.4. = COMPONENT LAYOUT 


ALI 040 - Rear View 


: 


o® 
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Oo 


ALI 040 - Front View 


TR32-TR33-TR34 (B) 
‘TR29-TR30-TR31 (C) 


‘s) 
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ALI 040 - PWB CARE 


2 
2 


R99 
Ro4 


R100 
R104 
ROS. 
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MUN 140 


Pig 


‘FOSD 


H1 
P4 — 
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14.5. — PARTS LIST 


MUN 140 


Logical and Electrical Functions 


Diodes. 


D1 - D2 


FOID and FOSD Photoresistors. 


MUN 140 


aL MUN 140 


Upper reel motor. 


ALT 040 
(CARE) 


R82 thru R85 Resistors. 


R90 - RIL ALI 040 


(CARE) 


Resistors. 


R94 = ROS Resistors. 


ALI 040 
(CARE) 


R98 ALI 040 


(CARE) 


Feedback resistor fitted on the 
base of TR30. Used to adapt the 
gain to TR31. 


ALI 040 
(CARE) 


Feedback resistor fitted on 
base of TR31. Used to adapt the 
gain to TR30. 


Feedback resistor fitted on 
base of TR34. Used to adapt the 
gain to TR33. 


ALI 040 
(CARE) 


ALI 040 
(CARE) 


Feedback resistor fitted on the 
base of TR33. Used to adapt the 
gain to TR34, 


SEBOAL GuN 151 


(or 2,3,4 ) 


Preamplifier PWB. Enabled with 
signal COTAl upon loading opera ~ 
tions. The board output signals 
are PIBE (CW rotation) and _PIBA 
(CCW. rotation). Signal DESE estab 
lishes the duration of the com 
mand pulses. 


Transistor. An emitter-follower 
driven by signal PIBE. 
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HOece) Bas Bips\eiest Penegon 


Transistor. With TR31 constitutes 
an inverter the collector resist 
ance of which is formed by the 
CW field winding and motor rotor 
winding. 


Transistor. See TR30. 


Transistor. An emitter-follower 
driven by signal PIBA. 


Transistor. With TR34 constitutes 
an inverter the collector resist 
ance of which is formed by both 
the CCW field winding and motor 
rotor winding. 


ALI 040 Transistor. See.TR33. 
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5. FILE REEL SERVO and CONTROL CIRCUIT 


15.1. - FLOW CHART 


1s DESE on pin 
A,22,1" OK ? 


In which rotation 
sense does the. reel 
not respond to tho 


1) - Remove supply to both reel motors by disconnecting points P6 - SA and P4 = 4A and to the capstan 
motor by disconnecting point P3 - At, 

2) = Switch the unit ON. ti 

3) = Load the unit with a service tape and manually position the loops mid-way within the bins, 

4) - Switch the unit OFF, 

5) - Remove supply to the reel brakes by disconnecting points P6 - 7A and P4 = 2A, 

6) = Open the upper bin cover and pull-out the interlock plunger. 

7) = Switch the unit ON, carry out loading operation (LOAD) and depress STAND-BY. 


Check that,with the tape approx, mid-way 
in the right bin, pin A.22.14" has 0 V. 
When moving the tape towards the ‘bottom 


Check that, with the tape approx. mid-way 
In the right bin, pin A.22,1! has 0 V. 

When moving the tape upwards, check for 
emittance of pulses ranging from 0 to 
+20 V and having a time spread which in 
creases as the tape is moved higher. 


(| ata [) 


+ TR3S thru 
1R37 and 
* motor H2 


of the bin, check for emittance of pulses 
ranging from 0 to +20 V and having a time 
spread which Increases as the tape is low- 
ered further. 


Check + TR38 thru 
TR40 and 
motor H2, 


Check : SEBO A1 in 
A.22 - FOSS 


FOIS. 


Check 
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15.2. - CIRCUIT DIAGRAM 
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iM ¥ 7 Oy 
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4.809.4.628.0/A 
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(e) 15.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


14432940 (Ch. 


14453546 


14312056 


(Ch. 


14312061 


(Ch. 


14312063 (Ch. 


14312065 


(Ch. 


14312067 


(Ch. 


22932005 


Oo 


MTH 101 to 117 - 163 -166 -172 
maintenance 133 4,899,4,629.0/A 


Honeywell 


Honeywel formation Syetems tata 


15.4. - COMPONENT LAYOUT 


ALI 040 - Rear View 
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ALI 040 - Front View 


OO00000 


oO 


TR38-TR3S 
TR4O (B) 


TR3S-TR36 
TR37 (A) 


CARE 


\*) 
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ALI 040 - PWB CARE 


ie) 


Coe Ke eo een eee eDeeErereeoeseseeoeere 
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MUN 140 
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15.5. ~ PARTS LIST 


MUN 140 


Logical and Electrical Functions 


Diodes. 


D3 - D4 


FOIS and FOSS MUN 140 Photoresistors. 


MUN 140 Lower reel motor. 


H2 


ALI 040 
(CARE) 


R86 thru R89 Resistors. 


ALI 040 
(CARE) 


Resistors. 


R92 - RIB 


ALE 040 Resistors. 


(CARE) 


R96 - R97 


Feedback resistor on the base of 
TR36, Used to adapt the gain to 
TR37. 


ALT 040 
(CARE) 


R102 


ALI 040 
(CARE) 


Feedback resistor on the base of 
TR37. Used to adapt the gain to 
R36. 


Feedback resistor on the base of 
TR40. Used to adapt the gain to 
TR39. 


ALI 040 
(CARE) 


Feedback resistor on the base of 
TR39. Used to adapt the gain to 
TR40. 


ALI 040 
(CARE) 


GUN 151 
{or 2,3,4) 


Preamplifier PWB. Enabled with 
signal COTA2 upon loading opera- 
tions. The board output signals 
are PEBI (CW rotation). and PIBO 
(CCW rotation). Signal DESE est 
ablishes the duration of the 
command pulses. 


SEBO Al 


Transistor. An emitter ~ follower 
driven by signal PIBI. 


Transistor. With TR37 constitutes 
an inverter, the coliector resist 
ance of which is formed by the 
CW field winding and motor rotor 
winding. 
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ALI 040 


Logica] and Electrical Functions 


See TR36. 


Transistor. 


ALI 040 Transistor. An emitter-follower 


driven by signal PIBO. 


ALI 040 Transistor. With TR40 constitu 
tes an inverter, the collector 
resistance of which is formed 
by the CCW field winding and 


motor rotor winding. 


Transistor. See TR39. 
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16. “pzse" s1cwAL GENERATION CIRCUIT 


Check that signal DESE finds corrispondance with 
the waveform of fig. 16.1..otherwise, proceed to 


carefully check.the components shown in the 
below illustrated circuit. 


Fig. 16.1. - B.24.14 - DESE 


16.1. - CIRCUIT DIAGRAM 


ALI 040 


Scales : 5 ms/em «2 V / om 


Scope syne ont INT = AUTO 
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16.2. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit” Drawing Number 


aut! 040%" 14432940 (Ch. 2220) 
f 


GUN T5077 TT 14312056 (Ch. 2201 - 2208). 


UPS am Tite 
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oO 16,3. — COMPONENT LAYOUT 


ALI 040 - Rear View 
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ALI 040 - Front View 
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O000000 
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16.4, - PARTS LIST 


Pogicel and Elscricel Funckone 


F18 ALI 040 Fuse. 


SELA GUN 150 PWB. The section of the board 
that generates signal DESE (used 
by the reel motor command eir - 
cuits) is supplied with 20 VAC.. 
Saw-tooth signal DESE level ranges 
from +2.5 to.+4.5 V and has a fre 
quency double that of the input 
and equal to 100 or 120 Hz. 


T1 ALI 040 Transformer, 
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(@) 17. VACUUM PRESSURE and TAPE LOOP POSITION CONTROL CIRCUIT 


oO 


17,1. - FLOW CHART 


Check that S1-S2-S3. 


function correctly 


Yhich bin 
involved by the 
malfunetion 7 


Carry out Maint.Man. is 
adjustment routines 


4.9 and 4,10. 
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17,2, - CIRCUIT DIAGRAM 


Switch position in Switch position when 


absence of vacuum the tape loop either 
pressure, gees beyond tho upper 


or lower bin limits. 
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oO 17.3, - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


14312056 (Ch. 2201-2205-2208) 


22932005 
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17.4. - COMPONENT LAYOUT 


MUN 140 
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17.5. - PARTS LIST 


ene ee eee iy 


PWB ICRE. When interlock switch 
53 is open, POSI1 is at "1", when 
S3 closes, POSI1 goes to y 


PWB TARA, Generates both. signals 
COTA] and:COTA2 which, when. at 
"1", enable both the machine and 
file reel command circuits re- 
spectively. 

With both MALE1 and VASAi at."0", 
COTAL is at "1", COTA2 is at "1" 
when POSIL, MALE] and VASA? are’ 
at "Oo", 


Pneumatic reference switch. Oper 
ates when bin vacuum pressure 
reaches 70% of its nominal value, 


Out of Service pneumatic inter 
lock switch fitted on left hand 
column (as seen from rear). 

Usually the contact is made and 
only breaks when the tape loop 
goes beyond either the upper or 
lower limit sensors. 


Out of Service pneumatic. inter 
lock switch fitted on the right 
hand column (as seen from rear). 
The contact is usually made, un 
dex normal conditions, and only 
breaks when the tape loop goes 
| beyond the upper or lower limit 
sensors. 
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oO 18. "ware" sicnaL GENERATION CIRCUIT 


.*) 


18.1. ~ FLOW CHART 


Replace NORS 
A100 or 
NORR in B.12, 


MTH ON, 
Tape not loaded, 


Packer arm and top 
bin cover open. 


MARE1 = 17 
(A.08.3,)° 


Replace INPO 
in A.08 


MTH 101 to 117- 163-166-172 
maintenance 


See par. 19.2, 


See par. 10,2, 


* See par. 13,2, 


Observe COMAB * in 
8.17.4, and close 
packer arm ond top 
bin cover, 


See par. 12,2, 
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Observe MALE1 in 
8.17.16, and de 
press LOAD, 


Does MALE1’ pass 
from 1 to 0? 


Observe VASA1 
8.17.2, 
Repeat 


in 


loading 


operation. 


Does VASAT pass 
from 1 to 0? 


Observe BATA1 
8.17.15. 
Repeat loading 


See par. 17.1. 


In 


operation. 


Does BATA1 pass 
See par. 17.1. from 1 to “07 


Check: the rewind 
and operator call 


elrcuit. 


WAREN = 17 
(A,08.6.) 
Repl 
Replace NORS in eprace: INCI 
A.10, or NOR 


in B,12, 
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@) 18.2. - CIRCUIT DIAGRAM 


MALE1 


| “GUN 150 


oO 


MTH 101 to 117- 163-166-172 
maintenance 155 4.809.4.648.0/A 


Honeywell 


Honeywed Information Systerns Hala 


18.3. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALI 040 14432940 (Ch. 2219) 


GUN 150 14312056 (Ch. 2201-2205-2206) 


MUN 140 22932005 
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re) 18.4, - COMPONENT LAYOUT 


ALI 040 - Rear View 
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ALI 040 = Front View 


O000000 
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18.5, — PARTS LIST 


casa cea as yc 


PWB ICRE. COMAB is at "1" when 
the upper bin cover and/or the 
packer arm interlock switches 
open, 

When both these close, COMAB goes 
to "o"” 


PWB ICRE. When the tape goes 
either too high or too low with 
in the bin,BATAL goes to"1".Under 
normal conditions BATA1 is at "o"’, 


PWB ICRE. When the pneumatic in 
terlock switch opens (insuffi 
cient vacuum pressure} VASAL, 
normally at "0", goes to "1", 


GUN 150 NOR PWB. When in "Rewind and 
Unload" and the BOT marker is 
under the photosensors, ERCO 


goes to "1", 


GUN 150 PWB ICRE. When RL1 de-energizes 
MALEL, which is normally at "Oo", 


goes to "1", 


NOR PWB. With component 7, ge 
nerates MAREN which under nor 
mal conditions is at "1", Se 
Also fed to the board input,apart 
from signals coming from compo 
nents 1, 2, 3 and 4, is signal 
BELA, 

-BELA is normally at "0" and only 
goes to "1" if the photosensor 
lamp should go out. 
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GUN 150 


NOR PWB. With component 6 gener- 

ates MAREN which under normal 

conditions is at "1", 

Also fed to its input, apart from 
the signal from component 5, is 

signal SILA and TALA. . 

SILA goes to "i" if the fluore- 

scent lamp goes out. or looses 

its brightness while. TALA goes 

to "1" if the tachometer lamp 

should fail. 


GUN 150 PWB INPO. Under normal conditions, 
MARE] is at "O" and goes to “L" 
if the handler goes in the Out 


of Service status. 
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19. BOT and EOT PHOTOSENSING CIRCUITS 


19.1, - FLOW CHART 


MTH ON. 


Tape not toaded, 


(| Is the’ lamp 11t? y ES. 
(| 8.13.5, 2147 |) 


(a) 


Check : Photodiode 
AMPO in B.26, 


Extract PliB In A-26 
and check lamp, con- 


Replace. the NORR 
PIB in B13...” 


tinuity across P2-2 
and P21, 


Replace lamp Replece PwB 


Routine 5.16, TARA in A.26, 


MTH 101 to 117~ 163~166-172 
maintenance 161 4,809.4.654.0/A 


Honeywell 


Honeymel infomation Systece Rate 


Replace PHB ~ 


NORR in B.13, 


Replace PB 


Gheck + Photodiode-| 
AMFO In B,26, 


INPO in A,08, 
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Simulate presence of 
EOT and BOT markers 
by placing a piece o} 
reflective material 
in front of the photo 
diodes, 


Check ; Photodiode- Repiace PLB 
-) AMFO In 8,25. NORR in 8.13, 


Replace PIB 
NORR in B13, 


Check : Photodiode-| Replace PIB 


INPO in A,08, 


AMFO in B, 26. 


O 
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19.2, - CIRCUIT DIAGRAM 


MUN 140 | ALT 040 


| GUN 150 
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oO 19.3, - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


14432940 (Ch. 2221) 


14312056 (Ch. 2201-2205-2208) 


22932005 
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19.4, - COMPONENT LAYOUT 


ALI 040 - Rear View 
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MUN 140 


MTH 101 to 117- 163-166-172 
maintenance 
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167 
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19.5, ~ PARTS LIST 


meseiesh end Elec loe ere 


PWB AMFO. When EOT marker is pre 
sent, FOFI goes to "1" while 
FOIN goes to, "1" with the BOT 
marker. 


NOR PWB. When EOT marker is pre 
sent FOFIN is at "o". 


PWB TARA. If the lamp functions 
properly, BELA is at "0", 

When the lamp fails,BELA goes to 
"1" giving way to MARE. 


PWB INPO. When BOT marker is pre 
sent FOINN is at "Oo". 


NOR PWB. When BOT marker is pre 
sent FOIN] is at "1", 


Photodiodes. 


BOT and EOT sensor lamp. 
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20, waite INHIBIT CIRCUIT 


In case of any malfunctions, check Maint. 
Manual adjustment routine 4.5.-and eventu 


ally the below illustrated circuit compo- 
nents. 


20.1. - CIRCUIT DIAGRAM 


MUN 140 


Relay position without 
write enable ring on 
the reel 


Write en: 
able ring 


FILE PROTECT 
TAY 240 
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20.2. - MACHINE DOCUMENTATION REFERENCE 


Elementary Unit Drawing Number 


ALE 040 14432940 (Ch. 2219) 


GUN 150 14312056 (Ch. 2201) 
MUN 140 22932005 


TAV 240 14033011 
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@) 20.3. - COMPONENT LAYOUT 


ALI 040 - Rear View 


git 
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ALI 040 ~ Front View 


MTH 101 to 117- 163-166-172 
maintenance 172 4.809.4,665.0/A 


MUN 140 


NB, = Both retay & and diode 05 are physically focated under terminal strip P5, 
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20.4, = PARTS LIST 


lide tea Ne ESI RAEN 


Diode. 


Write inhibit relay. When the 
write enable ring.is fitted on 
the file reel it energizes this 
relay. 

The relay is held-on through con 
tact 1-2, bringing INIR2 to +20 
through contact 4-5 and LINK to 
"oO" through contact 1-2. 

If the.write enable ring is not 
inserted, INIR2 is at "O" and 
LINR goes to +20 V. 


Potter relay. Energizes upon 
loading operations, It is held- 
on.until the handler goes in 
the Out of Service status, 


Manually operable switch that 
shunts RL2:contact 9-11 during 
maintenance operations. 


FILE PROTECT indicator lamps. . 
When lit, indicate. that the re 
cording is inhibited. 
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YEAR MACHINE TYPE and SERIAL N° 


maintenance TRE |G 


Approx, duration 0,25  f.h/10 


3 months 6 months 


2-3 oe 


SCHED, | EFFECT] CFFECT, 
DATE OAT! 


v2 11 A970 4,033,4,074,2/4 
maintenance ; Med, 0144 


Honeywell 
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REPL, FREQ. 
(nous s} 


SCH!DULEO REPLACGHENTS 


PARTS 


Vacuum Motor Brushes 


maintenance 22 A970 


Mod, O48 


4.033, 4,074.2 A 


Oo, 


MTH 101-103/B 


GENERAL GD ELECTRIC 111-117/B 
cent xecrec eromunon sas MAINTENANCE SCHEDULE TYPE G 163 to 172 
° 


MACHINE {OFF i OPERATIONS 


4. CLEANING 3. FINAL OPERATIONS: 
a- Read the notes on the Preventive Maintenance @- FTI] In the Preventive Maiatensnce Log. 


Log. 
be Chook that the operator has cleaned : ({1.1,) 
= the magnotio head and pertinent rollers 
= capstan surface 
= vacuum bing 
= main casting 
= packing arm and sliding window 


2, SCHEDULED REPLACEMENTS 


In accordance with the Preventive Maintenance tog 
oO and subsystes clepsed tine counter, check and re 


place + 
ONLY FOR COLLECTOR TYPE VACUUM MOTORS 
a= vacuum motor brushes (8,24) 
b= vacuum motor filter (5,22) 
Note 
Reference aumbers, In brackets, refer to the 4TH 163 to 172 and MTH 101 = 
4103/8 - 111 - 1417/8 Maintenance Manuals P.N, 4,809,4,000 and 4,808,4,000 
respectively, 
The pertinent Preventive Maintenance Log, has P.N. 4,033.4,074, 
: w” 40/1969 4,014,4,634,0/A 


maintenance 


cr 


PARTS 
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Motore Capstan (MUN 143 - 144) 

Motore aspiratore (GE — ELETTROLUX) 
Motore aspiratore (SIEMENS) 

Motori bobine 

Testina e parte anteriore 

Lampada e parte posteriore 

Console (TAV 240) 

Alimentatore (ALI 040) serie e preserie 
Ventilatore (CON 271) serie e preserie 
Mobile (CON 270) : 
Telaio elettronica (GUN 150) e piastrine 
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Distribuzione altermata (ALI 260) 

Telaio elettronica (GUN 500) ¢ piastrine 
Ventilatore (VAR 332 4/L) 

Mobile (CON 330) 

Elenco piastrine GUN 170 + 179 
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0687063 Z 
5523235 T 


0687390 
0687325 B 
0687336 Q 
0687332 
5523237 
0687394 
0687301 
0687393 
0687335 
6313119 
0687339 
0687344 
4933846 
4927050 
4934684 
4934287 
4932047 
5037500 
5006845 
0001948 
5824762 
5882310 
0001133 
0001950 
6313050 
0687337 
6311231 
9940340 K 
0687396 W 


Oo 
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motore capstan 


Gruppo Capstan 
Motore Autline (mot. GE) 


AG. Motore CEM 
AG. Motore GE 

Piastrina isolante 

Gruppo montaggio fototransistor 

Motore 

Flangia tachimetro 

Gruppo fotodisco 

Dado tachimetro 

Calotta tachimetro 

Vite TCE 4MAx20 

Distanziale 

AP. Piastrina PATO 
Resistenza 680 
Resistenza 1 M 
Resistenza 4,7 K 
Resistenza 1,8 K 
Resistenza 10 
Cond. 15 
Cond, 0,602, aF 
Diodo 18 2120/A 
Diodo 15 2062/A 
Amplif. integrato 
Potenziometro 

Lampada 

Vite 2MAx5 

Anello taratura lamp. 

Vite 3Mx8 

Rondella piana § 3,2 

Calotta 


(wun 143) 
29 0687397 S 
30 0687396 P 
31 5612552 K 
32 0687400 ¥ 
33 7454736 P 
34 63139120 V 
35 6311230 Q 
36 0687341 C 
37 0687340 B 
38 0687348 A 
39 0687338 H 
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Targhetta Al + F2 
Targhetta Li + GND 
Morsettiera Rhodex 
Calotta morsetti 

Vite TCS 3x17 

Vite TCE 4MAx25 

Vite TC 3x6 

Flangia blocca lampada 
Dado tachimetro (mot. GE) 
Gruppo fotodisco (mot. GE) 
Flangia tachimetro (mot. GE) 


oO 
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0687455 Q 
5523240 S 
0687451 P 
0687453 X 
0687454 L 
0001469 A 
6313116 A 
6332104 B 
6321104 W 
6313114 S 
6331104. X 
0620144 M 
0001948 X 
5826832 X 
5006845 F 
5037500 R 
4934684 X 
4927050 W 
4933246 T 
5882310 S 
4991520 § 
4369744 M 


motore capstan (MUN 144) 


AG. Motore capstan(per U.N. 75"/sec) 


Motore capstan 

Distanziale 

Colomina 

Protezione piastrina 

Morsettiera 4 poz. 

Vite T.C.C.E. M4x12 

Rondella elastica 6 4,3 

Dado M4 

Vite T.C.C.E. 4x8 

Rondella piana # 4,3 

AP, Piastrina PRET 
Diodo 18 2120/A 
Diodo 1S 2068/A 
Cond. 0,022 /uF 200V¥ 
Cond. 15 200 
Resist. 4,7 KOhm } W 
Resist. 1M Ohm 1/4 W 
Resist. 680 Ohm 5 W 
Circuito integrato 
Potenziometro 20 KOhm 

Lampada 
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0687047 ¥ 
0687058 N 
0687057 2 
0687056 V 
0687052 U 
0687060 Q 
6331104 X 
6313148 W 
6313114 S 
6331106 F 
5618250 J 
0687055 R 
0687005 ¥ 
0687054 M 
0839020 M 
708768 S 
0687048 M 
6313114 S 
6331104 X 
5618054 V 
5017845 ¥ 
0001957 B 
0687049 R 


0672026 L 
0672025 G 
0672397 L 
0672437 Q 
0672436 L 
0001654 G 
0001852 C 
9993658 T 


O 


AG. 


AG. 
AC. 


motore aspiratore (mun 140) 


Aspiratore GE 
Manopola filtro 
Flangia aspiratore 
Filtro aspiratore 
Scatola aspiratore 
Staffa sup. aspiratore 
Rondella 
Vite TCE 6MAx15 
Vite TCE M4x8 
Rondella piana @ 6,2 
Passacavo 
Prigioniero aspiratore 
QGuarnizione aspiratore 
Raccordo aspiratore 
Passacavo 
Spazzola 
AP. Motore aspiratore 
Vite TCE M4x8 
Rondella 
Serracavo Looping tipo 2 
Condensatore 0,47 uF 400 VL 
Motore GE438162589 
Squadretta condensatore 


Aspiratore Electrolux ~ 60 Hz 

Aspiratore Electrolux — 50 Hz 

Gruppo filtro aspiratore 

AP. Cablaggio aspiratore -— 60 Hz 

AP, Cablaggio aspiratore ~ 50 Hz 
Motore Electrolux ~ 50 Hz 
Motore Electrolux — 60 Hz 
Spazzola 98 tipo 1122 


26 
27 
28 
29 
30 


6441207 ¥ 
6441219 W 
5613526 M 
6321104 W 
5618052 
9940427 
6311242 
0672392 
9920355 
9940427 
0672396 
561 3333. 
5618250 
6313115 
9944421 
0672163 
0672165 
0672167 
0672166 
0672168 
6337109 
0672164 
0672023 
0672018 
0672019 
6313125 
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6313132 B 
9940504 Z 
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Cuscinetto SKF 627 
Cuscinetto SKF 629 
Capocorda 
Dado 4MA 
Fermacavo 
Rondella § 4,2 
Vite TC 4MAx8 
Gruppo staffa supporto superiore 
Vite TC 3, 5MAxI4 
Rondella # 4,2 
Staffa supporto aspiratore 
Capocorda AMP 
Gommino passafili 
Vite TCE 4MAx10 
Rondella elastica # 4,2 
AP. Montaggio filtro aspiratore 
Coperchio filtro esterno 
Rete per filtro 
Filtro aspiratore 
Pemo filtro 
Anello elastico 
Coperchio filtro interno 
Fascia di chiusura 
Perno 
Perno 
Vite TCE 4MAx5O 


Vite TCE 5MAx15 
Rondella ¢ 5 
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0842990 Z 
5540440 X 
0687426 Z 
0687424 R 
0687423 U 
0674930 J 
0674934 
0687421 L 
3661045 A 
6949336 S$ 
5618672 E 
5618013 
0800871 R 
5618052 C 
6321105 $ 
6311231 R 
6311232 V 
6311242 W 
6312755 A 
6313165 T 
6313167 B 
6331103 A 
6331104 X 
6331105 T 
6331108 ¥ 
6332103 N 
6332104 B 
6332108 ¢ 
6321103 H 
6321104 W 


° 


motore aspiratore (SIEMENS ) 


AG. Aspiratore Siemens 


Motore Siemens 

Flangia 

Flangia 

Fascetta 

Coperchio 

Scatola 

Flangia 

Tubo flessibile § 45 
Stringitube $ 37-47 
Collarino Colson 
Blocchetto Colson 

Cavo Alasp 

Cinturini serracavo 
Dado M5 

Vite TC 3x8 

Vite TC 3x12 

Vite TC 4x8 

Vite TS 5x10 

Vite TCCE 8x15 

Vite TCCE 8x20 
Rondella piana § 3,2 
Rondella piana § 4,3 
Rondella piana # 5,3 
Rondella piana § 8,4 
Rondella elastica # 3,2 
Rondella elastica § 4,3 
Rondella elastica 9 8,4 
Dado M3 

Dado M4 
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1 5676992 P 
0687191 M 
,0687193 ¥ 


wr 


0687300 K 
0672043 R 
0001414 G 
0687304 R 
0687302 Y 
0672387 K 
6341144 P 
0672017 P 
6316113 A 
6316135 V 
6337522 M 


m 
B= QOOmOIenel 
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an 


0687270 
6313116 F 
0687276 J 
6341113 ¥ 
0687269 D 
0687271 D 


a -eed 
BWIAAAS 


ra 
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0000965 T 
0001117 E 
6332104 B 
0687280 M 
6313120 V 
6313115 W 
6316102 R 
0687272 R 
0687273 R 
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motori bobine (mun 140 ) 


Bobina fissa 
Corpo bobina fissa 
Coperchio 


AG. Manopola IBM 
Manopola 
Cuscinetto 
Flangia manopola 
Corpo bobina 
Anello obbina 
Spina 5x22 
Camma manopola 
Grano C.E. M4x10 
Grano 6.E. M6x10 
Anello elastico 


AG, Tastatore 
Vite T.C.E.. 4MAx20 
Leva per tastatore 
Spina 3x18 
Braccio tastatore 
Albero tastatore 


Microinterruttore 
Piastrina numerata 
Rondella elastica § 4,3 
Portamolla 

Vite T.C.B. 4x25 

Vite T.C,B. 4x10 

Grano CE 3x6 

Leva per albero tastatore 
Molla per leva tastatore 


687010 K 
0687322 N 
0687321 A 
6331108 ¥ 
6321108 X 


0687020 L 
0687021 M 
6332104 B 
6313116 A 
6321103 H 
0687027 °K 
0687028 K 
0687029 P 


- 0687033 W 


6316111 $ 
0687032 S 
0687038 L 
0687035 P 
4933046 B 
5822840 J 
0687039 Q 
0687040 N 


0687017: V 
0687322 N 
0839653 U 
0839361 F 
5612550 & 
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Prigioniero 
Chiavetta 
Motore bobina 
Rondella # 8,4 
Dado M8 


AG. Freno 

Corpo freno 

Rondella elastica $ 4,3 

Vite T.C.E. 4xi2 

Dado M3 

Molla 

Anello freno 

Corpo ferodo 

Mozzo freno 

Grano CE 4x6 

Piastra freno 

Distanziale 

AP. Gruppo Pif 
Resist. 1000 2% 
Diodo 

Colonnina Pif 

Protezione Pif 


Chiavetta 

Chiavetta (per MTH 172) 
Molletta tipo H 
Protezione per morsettiera 
Morsettiera Rhodex 
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0687306 Z 
53 6313115 W 
54 0000882 N 
55 0000988 A 
56 6313121 W 
57 0687309 N 
58 0687298 M 
59 0687307 V 
60 0687310 & 
61 5303430 B 
62 0687308 J 
63 6313702 ¥ 
ns - 0687294 L 
* 64 0687299 R 
65 6313117 W 
66 0672032 L 
67 6337109 D 
68 0687295 Q 
69 0687296 U 
70 0687297 ¥ 
71 6313738 H 
72 0000797 Z 
73° 5613350 W 
74 0687024 J 
> 75 0672050 H 
@ = - 76" 0687450 H 
co 
a 
2 
wo 
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motori bobine (MUN 140 ) 


AG, Relé inibizione scrittura 
Vite T.C.E. 4x10 
Morsettiera 
Piastrina numerata 
Vite T.C,E. 4x30 
Ghiera di regolazione 
Ghiera 
Piastrina 
Colonnina 
Relé FEME 
Leva relé 
Vite T.S.C.E. 3x10 


AG. Pulsante 
Pulsante 
Vite T.C.E, 4x15 
Vite bloccaggio- 
Anello elastico 
Bocecola 
Molla 
Perno 
Vite T.S.C.E. 6x15 


Diodo 1x8998 A. 

Capocorda AMP 

Protezione 

Anello bobina 

Motore bobina (per MTH 172) 
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1 0687226 M 
2 0687215 G 
3 6313102 L 
4 0687163 J 
5 0687225 H 
6 0687170 A 
7 0687157 J 
8 0687221 G 
9 0687218 D 
10 0687222 L 
11 6337109 D 
12 6171350 N 
13 0687180 K 
14 0687178 J 
& 15 0687179 D 
16 0687177 L 
17 6313096 W 
18 6331103 A 
19 6332103 N 
20 6469549 B 
21 0687006 ¢ 
22 0687162 N 
23 0687076 X 
- 0687074 P 
24 0002105 M 
> 25 0680063 P 
%© 260002104 R 
ba 27 -0687078 Q 
2 28 6337111 ¥ 
8 29 0687077 T 
° 30 0687075 K 


©) 


testina 6 parte anteriore (MUN 140) 


Vetro portello inferiore spessore 10 mn 
Perno per cerniera 

Vite 3x10 

Molla vetro 

Squadretta 

Gruppo parete destra 

Gruppo parete centrale 

Piastrina 

Gruppo parete sinistra 

Molla 

Anello sinistro 

Gomito ENOTS 

Assieme fotoresist. inf, destra 
Assieme fotoresist. sup. destra 
Assieme fotoresist. inf. sinistra 
Assieme fotoresist. sup. sinistra 
Vite TCE 3x5 

Rondella piana $ 3,2 

Rondella dentellata § 3,2 
Rullino 

Spina cilindrica § 2 

Parete centrale sup. 

Perno 


AG. Switch portello 
Tastatore 
Vite TC 2x13 
Microinterruttore 
Distanziale 
Anello elastico 
Molla richiamo 
Supp. switch 


0673285 D 
5852120 L 
0687251 B 
0687285 P 
0687209 L 
0687206 X 


0687241 N 
0680705 X 
0687243 J 
0672352 B 
6316102 R 
0672347 F 
0672354 U 


6311245 K 
6313120 V 
6313107 R 
6332105 F 


0687231 H 
0687236 N 
0673249 S 
0687222 L 
0687215 G 
6337109 D 
6341707 Q 
0687237 J 
0687239 M 


0687255 C 
6311245 K 
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Guida cilindrica 
Fotoresistenza 
Tappo 

Rullino sup. 
Guida nastro 
Piastrina 


AG. Fotosensore 
Vite TS 2,6x4 - 
Fotodiodo 
Lampada CM8 
Vite TCE 3x6 
Gruppo corpo 
Piastrina 


Vite TC 4x15) 
Vite TCE 4x25 
Vite TCE 3x25 
Roendella elastica ¢ 5,3 


AG. Portello superiore 
Chiave portello 
Guida rampata 
Molla 
Perno cerniera 
Anello elastico 
Spina 2x20 
Parete portello 
Gruppo portello 


Supporto molla 
Vite TCE 4x15 
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Honeywel ltormaton Syste taka 
57 6332104 B 
58 0687007 G 
59 6313115 W 
60 0672354 U 
61 6313104 D 
62 0005044 D 
63 6313119 X 
64 6331104 X 
65 6321105 S$ 
66 6331105 T 
67 0687256 Q 
~ 0673152 B 
68 0673158 V 
S 69 0673157 & 
70 9940357 J 
71 9944371 H 
72 9920358 D 
73 0673156 
74 0680221 W 
75 6332303 J 
76 0673154 U 
77 +=0673153 F 
— 0646646 P 
— 0645880 W 
ba - 0643376 A 
s —* 0646752 R 
P= 0646522 J 
= - 0646521 E 
38 - 0643375 T 
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testina 6 parte anterjiore (MUN 140) 


Rondella elastica $ 4,3 
Spina cilindrica 6 3 
Vite T.C.E, 4x10 
Piastrina 

Vite T.C.E. 3x15 
Vite autofilettante 2,9x10 
Vite T.C.E. 4x20 
Rondella piana $ 4,3 
Dade M5 
Rondella piana # 5,3 
Molla di chiusura 


AG. Rullino guida nastro 
Copertura molla 

Molla guida nastro 
Rondella piana § 3,6 
Rondella clastica # 3,7 
Vite T.C. 3, 5x17 


AG. 
AG. 
AG. 
AG, 
AG. 
AG. 
AG, 


Anello mobile 


Vite acc. inox 3x10 
Rondella dentellata 
Guida fissa superiore 


Guida nastro 


Testina 7 tri 
Testina 7 tr. 
Testina 7 tr. 
festina 9 tr. 
Testina 9 tr. 
Testina 9 tr. 
Testina 9 tr. 


18,75"/sec. 
37,5 "/sec. 

75"/sec. 
18,75"/sec. 
18,75"/sec. 
37,5 "/sec. 

75"/sec. 


Scoge 
Scoge 
Scoge 
Scoge 
Scoge 
Scoge 
Scoge 


20 
40-80 

80 

20 Mod. A 
20 Mod. T 
40 

80 Mod. A 
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0673266 F 
0673262 E 
0673264 K 
0673265 T 
0673263 A 
6341501 B 
0673271 T 
6313109 A 
0673259 T 
0673375 W 
0673260 Z 
6313114 S 
6311245 K 
6171286 D 
6171380 Z 
0673291 D 
0673282 Q 
0673287 M 
0673270 S 


MTH 1012172 MTC 101+ 173 catalogo 


AP. Sgancio schermo 
Perno supp. sgancio 
Molla a balestra 
Molla a spirale sgancio 
Innesto sgancio schermo 
Spina cilindrica 

Arresto schermo 

Vite T.C.C.E. 3x35 

Supp. schermo ~ 

Schermo AMC (solo per mod. T) 

Perno supp. schermo 

Vite T.C.E. 4x8 

Vite T.C.E. 4x15 

Raccordo tipo Z 120 

Raccordo a T ENOS Y 60 

Cony. di aspir. (solo per Scoge 80) 

Gruppo pulitore 

Coperchio testina 

Perno di guida 
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- 0687128 ¢ 
1 5572652 F 
2 6331103 A 
3 6311230 @ 
4 5618052 ¢ 
5 0687134 ¢ 
6 0687129 G 
7. 6331104 X 
8 6332104 B 
9 6311242 
10 0001973 ¢ 
11 5612960 T 
12 0839653 U 

re 13 6311244 P 

a 14 0839357 P 
15 0831766 S$ 
16 6311247 T 
17 5612405 M 
18 6311233 Z 
19 5831025 P 
20 5836400 B 
21° 5613553 K 
22 5618247 TF 
23 6321103 H 
24 5003833 Q 
25 6321104 W 

= 26 5613350 W 

2 27 5041783 J 

% 28 5571690 ¢ 

wa 

e 

& 
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controllo lampada e parte posteriore(MUN 140) 


AG. Piastra lampada 
Lanpada 
Rondella ¢ 3,2 
Vite TC 3x6 
Serracavo Looping N 1 
Perno di chiusura 
Piastra lampada 
Rondella piana § 4,3 
Rondella elastica 9 4,3 
Vite TC 4x8 
Oscillatore bobine 
Piastrina numerata 
Molletta tipo H 
Vite TC 4912 
Piastrina isolante 
Targhetta 
Vite TC 4x20 - 
Morsettiera Rhodex K606-D 
Vite TC 3x12 
Isolante per transistor 
Transistor 2 N 3055 
Capocorda 
Passacavo 
Dado M3 
Condens. 1,6 63 VL 
Dado M4 i 
Capocorda 
Condens, 50 uF 50 VL 
Porta lampada 


0687100 P 
0687084 Y 
0687085 U 
0687090 T 
6337109 D 
0687091 U 
0687092 6 
6332103 N 
6321103 H 
0687093 ¢ 
0687094 Z 
5300081 H 
0687095 V 
5300087 J 
0687096 H 
0682865 D 
0683039 P 
0687097 D 
0687081 T 
0001467 R 
0687110 ¢ 
0000882 N 
0687072 W 
6313117 W 
6311231 R 
6313115 W 
6311233 Z 
6331103 A 
5831025 P 
0687142 L 
0687146 M 
0687150 ¢ 
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AG. Switch di riferimento 
AG. Switch di fuori programma 
Corpo switch 
Perno switch 
Anello di tenuta 
Menbrana switch 
Menbrana switch 
Rosetta elastica 
Dado M3 
Molla switch 
Chiera 
Contatti Zettler tipo 2519 
Perno per contatti 
Contatti Zettler tipo 1684 
Pero per contatti 
Dado M2 
Rondella # 2 
Protezione contatti 
Supp. Conn. testina 
Biodo 
Squadretta diodi 
Morsettiera K 506/A 
Piastrina numerata 
Vite TCE 4.15 
Vite TC 3x8 
Vite TCE 4x10 
Vite TC 3x12 
Rondella piana ¢ 3,2 
Boccola isolante 
Tubetto di raccordo mm 70 
Tubetto di raccordo mm 295 
Tubetto di raccordo mm 580 
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‘Honeyere’ Iniormation Systems ttata: 
59 0687102 U 
60 0687104 M 
61 6171282 C 
62 6171274 L 
63 0001970 T 
64 6348290 X 
65 6311230 Q 
66 0687132 K 
67 0687187 V 
68 0687184 R 
- 0687196 s 
69 0836830 R 
7O 0001155 $ 

bp 

> 71 0001823 D 
72 0001511 D 
73 0001554 W 
74 5141504 ¥ 
75 4932725 4 
76 5612438 Ht 
77 0687070 R 
78 5612594 2 
79 0687071 J 
80 6171380 F 
81 0001669 E 

82 6171350 N 

@ 83 5618054 V 

oo 84 0687002 B 

o 

8 
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controllo lampada e parte posteriore (mun 140) 


Barra fluorescente 
Gruppo fotodiodo 
Dado Benton 


. Bussola Benton 


Fotodiodo 

Vite autofilettante 
Vite TO 3x6 
Squadretta 
Copertura inferiore 
Copertura superiore 


AG. Indicatore freni 
Targhetta 
Schermo indicatore 
Lampadina 20 V 
Filtro bianco 
Unita 4 lampadini 
Separatore 
Resist. 51 Ohm 


Morsettiera Rhodex K 510/A 
Piastrina numerata 
Morsettiera Rhodex K 512/A 
Piastrina numerata 
Raccordo a T ENOTS 

Tappo EXOTS 

Gomito ENOTS 

Serracavo Looping N 2 
Piastra base 


MTH 10121472 MTC 101+ 173 


catalogo 


25 4.808. 5,028.0 


Honeywell 


Honeywed torr Sysiems taka 
1 0675443 D 
2 5114315 F 
3 0819138 
4 0838256 M 
5 0838259 A 
6 0838257 R 
7 5114310 D_ 
8 0838266 N 
9 0838254 D 
10 0838255 H 
11 6337111 ¥ 
12 0675606 N 
13 0001155 S 
oe 14 0001156 E 
a 15 0001163 & 
16 0001162 E 
17 0001511 D 
18 0001160 Z 
19 0001161 S 
20 0001823 D 
21 0001149 $ 
22 0001153 H 
23 0001148 W 
24 0001151 Z 
25 0831797 H 
26 0831805 P 
re 27 0838147 N 
00 28 0831792 © 
& 29 0831791 ¥ 
a 30 0839257 M 
8 32 0831108 M 
$ 32 0831106 U 
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Copertura Console 
Commutatore 

Supporto leva 

Leva (fino a matr. 1199) 
Ruota numerata 

Supporto numeratore 
Commutatore 

Telaio Console 

Perno(fino a matr. 1199) 
Molla 

Anello elastico 

Console 

Piastrina senza separatore 
Piastrina con separatore 
Filtro blu 

Filtro verde 

Filtro bianco 

Filtro rosso 

Filtro giallo 

Lampada 20V ASA 

Unita per indicatori a 4 lamp. 
Unita per indicatori a 2 lamp. 
Unita per indicatori tipo 201 
Unita Elettrica tipo 202 
Cartellino OFF 

Cartellino ON 

Cartellino Rewind-Bot 
Cartellino Standby 
Cartellino operate 
Cartellino Load 
Cartellino Unload 
Cartellino File-Protect 


console (r AV 240) 


5141504 ¥ 


6313712 M 
6331103 A 
6311231 R 
6313101 G 
6313115 W 
0819135 F 
0819134 B 
0676340 W 
0676339 ¥ 
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Separatore 

Vite TS M3x15 

Rondella piana g 3,2 

Vite TC M3x8 

Vite TCE M3x8 

Vite TCE M4x10 

Perno (da matr. 1200) 

Leva (da matr. 1200) 

Copertura Console (tipo nuavo) 
Copertura console frontale (tipo nuovo) 
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1 0838131 
2 0838116 P 
3 0830388 LE 
4 0001725 B 
5 0842443 A 
6 0000898 H 
7 5610024 T 
8 5610021 W 
9 0838137 M 
10 0838143 M 
11 0001301 C 
12 0002139 D 
13 0001385 H 
y 14 0001370 W- 
15 0838127 L 
16 4991375 W 
17° 4991310 M 
18 4999550 X 
19 4999530 V 
20 0839274 B 
21 0839261 R 
22 0842346 V 
23 0838032 xX 
24 0002143 L 
25 0838078 M. 
26 0001506 V¥ 
ra 27 6313113 D 
26 28 0001264 Z 
a 29 0001253 B 
tm. 30--:0001238 X 
8 31 0842442 E 
5 32 0001262 B 
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alimentatore vista anteriore (aut 040) (preserie) 


Deflettore 

Supporto 

Conmnettore Faston 

Relé ritardato 220 V 50 Hz 
Dissipatore con diodi 4 A F2R 
Contaore 220 V 50 Hz 

Boccola pup. nera 

Boccola pup. rossa 
Distanziatore 

Dissipatore senza diodi 
Diodo Zener 10Z 10 

Diodo Zener 10Z 5,6 

Relé Potter 

Zoccolo per relé 

Supporto console 
Potenziometro 1000Q 2 W 
Potenziometro 5008 2 W 
Boccola bloccaggio 

Dado bloccaggio 

Barretta bloccaggio connettori 
Barretta bloccaggio connettori 
Supporto trasformatori 
Traversina isolante 
Resistenza 5600 15¥ 
Distanziatore 

Supporto 1D10 SECT 

Vite TCE 3MAx55 

Fusibile 5A 

Fusibile 10A 

Portafusibile 

Dissipatore con diodi 4A F2R 
Fusibile 3A 


33 
34 
35 
36 
37 
38 
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40 
41 


0001249 U 
0838141 D 
5835456 W 
5831016 S 
5613569 E 
5241302 D 
5836400 B 
0838117 K 
3361210 Z 
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Fusibile 2A 
Dissipatore 
Transistor 2NA56A 
Transistor ASZ16 
Torretta Gregorini 
Termostato Klixon 
Transistor 2N3055 
Porta 

Filtro 
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Honeywell 


[Honeywes information Systems ttala 
42 1952184 Z 
43 0838028 Q 
44 0838415 R 
45 0001614 ¢ 
46 6331104 X 
47 6332104 B 
48 6311242 W 
49 6311234 N 
50 6321103 H 
51 6311231 R 
52 0838077 Y 
53 6311230 Q 
54 0838140 ¢ 
55 6322103 A 

3S 56 6331103 A 
57 0682456 X 
58 0680540 D 
59 0682260 E 
60 0683086 F 
61 0682160 C 
62 0683066 V 
63 0682454 P 
64 0680228 U 
65 0683041 N 
66 0680112 F 
67 1952133 X 

68 6311268 J 

a 69 6332306 D 

& 70 0838274 F 

wn 
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alimentatore vista anteriore (aut 040) (preserie) 


Rondella Cambloc 

Fondo 

Supporto ventilatori 
Ventilatore Rotran 
Rondella piana § 4,3 
Rondella elastica 9 4,3 
Vite TC 4MAx3 

Vite TC 3MAcd 5 

Rondella elastica Bp 3,2 
Vite TC 3MAx8 
Squadretta 

Vite TC 3MAx6 
Distanziatore 

Dado 3MA 

Rondella piana § 3,2 
Rondella piana § 4,3 
Vite TC M4x12 

Dado M4 

Rondella dentatlata f 4,3 
Dado M3 

Rondella dentellata $ 3,2 
Rondella piana ¢ 3,2 
Vite TC M3x12 

Rondella elastica p 2,8 
Vite TC 2,6MAx6 

Stelo cambloc 

Vite TC 6MAx10 

Rondella elastica § 6,1 
Blocchetto 
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0837970 K 
0838219 C 
0837885 V 
0838027 T 
0001574 6 
5615700 E 
5618052 
0000867 H 
0000665 
0839653 U 
0839356 K 
0831766 S 
0839361 F 
5326245 M 
5455218 Q 
5455217 T 
5455212 W 
0839359 G 
0839360 E 
0001932 C 
4972393 G 
4970350 E 
4999052 B 
0838133 L 
0001329 T 
0001324 X 
0002125 B 


5091060 F 
5612540 0 
0838126 Q 
5017845 ¥ 
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alimentatore vista posteriore (au 040) (prese ) 


Protezione 

Supporto trasfornatore 
Supporto connettori 
Supporto morsettiera 
Connettore 

Connettore 

Serracavo Looping tipo 2 
Piastrina numerata 
Morsettiera K 605 D 
Molletta tipo A 
Protezione morsettiera 
Targhetta 

Protezione morsettiera 
Teleruttore 

Trasformatore 14000/32/18 
Trasformatore 74000/. 32/17 
Trasformatore 14000/32/19 
Protezione morsettiera 
Protezione morsettiera 
Supporto tipo ID16 
Resistenza 22 a50W 
Resistenza variabile 0,479 155 W 
Supporto tipo SB23 
Tirante 

Condensatore 3000/uF 70 VL 
Condensatore 1100 uF 25 VL 
Condensatore 3200uF 40 VL 
Resistenza 82 9 Ww 
Piltro tipo 120-124 
Morsettiera K 608/A 
Piastrina stampigliata P11 
Condensatore 0,47 PF 


-5613569 E 


0842491 F 
0837883 B 
0838081 Y 
0001307 L 
0001692 T 
0838123 K 
0001402 Q 
0002138 H 
0838125 C 
0001798 P 
0839355 F 
0838124 G 
0001793 2 
6311245 K 
6332104 B 
6331104 X 
6311230 Q 
6332103 N 
6331105 T 
6332105 F 
6321105 $ 
6311258 ¢ 
0683041 N 
0682080. V 
6311247 T 
6331103 A 
6311231 R 
6311232 ¥ 
6311242 W 
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catalogo 


Tarretta Gregorini 
Connettore AMP 

Protezione relé 
Distanziatore 
Condensatore 1000/uF 40 VL 
Morsettiera K608 

Piastrina stampigliata P38 
Fascetta 

Fascetta 

Piastrina stampigliata P12 
Morsettiera K604 
Protezione morsettiera 
Piastrina. stampigliata P7 
Morsettiera K617 

Vite TC M4xd5 

Rondella elastica # 4,3 
Rondella piana § 4,3 


Vite TC 3MAx6 


Rondella elastica $ 3,2 
Rondella piana % 5,3 
Rondella elastica $ 5,3 
Dado SMA 

Vite TC SMAxL5 
Rondella eLastica 9 2,8 
Dado 2,6MA 

Vite TC 4MAx20 
Rondella piana ff 3,2 
Vite TC 3MAx8 

Vite TC 3MAx10 

Vite TC 4MAx8 
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Horeywed nformason Systems ake 
1 0837490 A 
2 0837481 A 
3 0830388 L 
4 0001725 B 
5 0842780 D 
6 (0000898 H 
(0001317 A 
7 5610024 T 
8 5610021 W 
9 0838137 M 
10 0838143 H 
11 5826525 U 
12 0002139 D 
13 0001385 4 
e 14 0001370 W 
15 0837489 Cc 
16 4991375 W 
17 4991310 Mu 
18 4999550 X 
19 4999530 V 
20 0839271 E 
21 0838137 M 
22 4973230 K 
23 0838032 X 
24 0002143 L 
25 0838078 Ht 
= 26 0001506 V 
g@ 27. 6313113 D 
@ 28 0001264 Z 
as 29 0001253 B 
Q 30. 0001238 x 
S 31 0842781 c 
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alimentatore vista anteriore (au 040) (serie) 


Deflettore 

Supporto 

Connettore Faston 

Relé ritardato 220 ¥ - 50 Hz 
Dissipatore con diodi 4A FZR 
Contaore 220 V — 50 Hz 
Contaore 220 V - 60 Hz 
Boccola pup. nera 

Boccola pup. rossa 
Distanziatore 

Dissipatore senza diodi 
Diodo Zener Z10 

Diodo Zener 102 

Relé Potter 

Zoccolo per relé 

Supporto console 
Potenziometro 1000 Ohm 2 W 
Potenziometro 500 Ohm 2.W 
Boccola bloccaggio 

Dado bloccaggio 

Barretta bloccaggio connettori 
Distanziatore 

Resistenza 150 Ohm 15 W 
Traversina isolante 
Resistenza 560 Ohm 15 W 
Distanziatore 

Supporto 1D£0 SECI 

Vite TCE 3MAx55 

Fusibile 5A 

Fusibile 10A 

Portafusibile 

Dissipatore con diodi 4AF2N 


32 
33 
34 
35 
36 
37 
38 
39 
40 


0001259 V 
0001249 U 
0838141 D 
5835456 W 
5831016 S 
5613569 
5241302 ¥ 
5836400 B 
0838117 K 
3361210 Z 
0001216 ¢ 
4999027 E 
4999026 H 
4973245 N 
5102100 E 
0001614 C 
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Fusibile 1A 
Fusibile 2A 
Dissipatore 
Transistor 2N456A 
fransistor ASZ16 
Torretta Gregorini 
Termostato KLixon 
Transistor 2N3055 
Porta 

Filtro 

Fusibile 1/8 A 
Supporto assiale 
Supporto traversale 
Resistenza 100 Ohm 50 W 
Interruttore unip. 
Ventilatori ROTRON 
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1 0837491 B 
2 0001574 G 
3 5615700 E 
4 5618052 ¢ 
5 5612965 S 
6 0000665 C 
7 0839653 U 
8 0839356 K 
9 3543104 P 
10 0839358 C 
11 5326245 M 
12 5455252 S 
13 5455260 N 
ee 14 5455255 P 
* 15 0839361 F 
16 0839360 E 
17 4972393 G 
18 4970353 F 
19 4999052 B 
20 0838201 P 
21 0001319 T 
22 0001307 L 
23 0002125 B 
24 4970089 X 
25 5427060 F 
26 5612447 M 
a 27 5612999 E 
g 28 5427070 H 
oe 29 5613569 BE 
2 30 0842491 F 
S 31 0837286 B 
° 32 0837289 Y 
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alimentatore vista posteriore (au 040) (serie) 


Protezione 

Comettore 

Connettore 

Serracavo Looping tipo 1 
Piastrina numerata 

Morsettiera K 605 D 

Molletta tipo A 

Protezione morsettiera 

Targhetta 

Protezione morsettiera K 607 
Teleruttore (in alternativa con voce 61) 
Trasformatore T4000/32/24 
Trasformatore 74000/32/28 
Trasformatore 1T4000/32/25 
Protezione morsettiera 

Protezione morsettiera 

Resistenza 22 Ohm §0 W 

Resistenza variabile 0,24 + 0,44 Ohm 155 W 
Supporto tipo SB23 

Tirante 

Condensatore 3000/uF “70.ML 
Gondensatore 1000 uF 40 VL 
Condensatore 3200 uF 40 VL 
Resistenza 0,1 Ohm 155 W (Per 75") 
Filtro tipo 100-24 

Morsettiera K 606/A 

Piastrina TP 0-606 

Condensatore (RC) 0,5 MF 10 Ohm j20 V 
Torretta Gregorini 

Comettore AMP 34 CT 

Protezione Relé 

Distanziatore 


5038900 X 
0001692 T 
0838123 K 
0001402 @ 
(0005133 6 
(5091075 A 
0838125 
0001798 P 
0839355 F 
0838124 G 
0001793 Z 
6311245: K 
6332104 B 
6331104 X 
6311230 @ 
6332103 N 
6331105 T 
6332105 F 
6321105 S 
0002138 H 
4999026 H 
4999027 E 
6311247 T 
6331103 A 
6311242 W 
0837189 W 
4999053 F 
0839368 D 
4972646 D 
5326624 X 
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Condensatore 17000 uF 30 VL 
Morsettiera K 608 

Piastrina stampigliata P8 
Fascetta per condensatore 
Fascetta per condens. ICAR 
Fascetta per condens. SPRAGUE 
Piastrina stampigliata P12 
Morsettiera K 604 
Protezione morsettiera 
Piastrina stampigliata P7 
Morsettiera K 617 

Vite TC MAx15 

Rondella elastica § 4,3 
Rondella piana # 4,3 

Vite TC 3MAx6 

Rondella elastica 9 3,2 
Rondella piana § 5,3 
Rondella elastica # 5,3 
Dado 5MA 

Fascetta condensatore 
Supporto SECI trasv. 
Supporto SECI assiale 

Vite TC 4MAx20 

Rondella piana # 3,2 

Vite TC 4MAx8 

Protezione condens. 

Supp. trasversale SECI 
Protezione 

Resist. per telerutt. KLOCKNER 
Telerutt. KLOCKNER MOELLER 
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Honeywell Information Systems Itai 


0620280 V AG. Piastrina PIRE 


1 4961050 R Resistenza 0,479 3W 
2 4932525 S$ Resistenza 33a 4W 
3 4933805 K Resistenza 620a Pal 
4 4933687 N Resistenza 4709 3 W 
5 0001308 A Resistenza 330q 5 W 
6 4940437 V Resistenza 0,250 1W 
7 4971072 C Resistenza 19 10 W 
8 0810507 Z Resistenza 0,29 20 W 
9 4970071 L Resistenza 0,1qa 10 W 
10 0832547 Torrette Olivetti 
- 0620278 K AG. Piastrina Sica 80 
11 0001220 X Fusibile 1A 250 V 

2S 12 0000711 G Portafusibile 
13 4934047 U Resistenza 1 Kn 
14 49235050 N Resistenza 10 Ka 
15 4924770 R Resistenza 5,6 Ka 
16 4963756 C Resistenza 510g 5 W 
17 0000843 E Diodo 182075a 
18 5006850 E Condensatore 22 KpF 160 ¥ 
19 5003395 L Condensatore 0,1 uF 63 ¥ 
20 5833402 K Transistor 2N527 
21 4933531 W Resistenza 3309 
22 4922850 R Resistenza 68 Q 
23° 0001434 A Diodo P100 

> 24 4934327 P Resistenza 2 Ka 

& 25 0000844 T Resistenza 8209 3 W 

oo 26 4924523 W Resistenza 3,3 Ka 

ms 27 0839831. F Distanziale 

B =. 2B -4933725 § Resistenza 510a 

S 29 4962072 ¢ Resistenza 10a 3 W 
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0620277 W 
4991300 ¥ 
4924532 W 
4924210 H 
4924690 Z 
4934367 K 
4934327 P 
4934086 C 
4933887 B 
4934047 U 
4935047 
4926450 
4924370 
4923690 
4963878 
4934207 
4925610 
0001796 
4935687 
4934287 
4962710 
4934527 
4923050 
4924050 
4932525 
§003395 
5031710 
0001436 J 
5031710 Z 
5037435 G 
0001996 R 
5826832 X 
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Piastrina (TECA 20) (aut 040 ) (prese ie) 


AG. Piastrina TECA 20 


Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 


variabile 500 
3,3 Ka 
1,5 Ka 

4,7 Ka 
2,2 Ka 

2 ka 
1,1 Ka 

750 @ 

1 Ka 

10 Ka 
270 Ka 
2,2 Ka 
4704. 
6800 
1,5 Ka 

39 Ka 
1208 7W 

47 Ka 
1,8 Ko 

47a 
3,3 Ka 
100a 

1 Ka 
332 


Condensatore 0,1 iF 63 VL 
Condensatore 47 uF 6 VL 
Condensatore 100 uF 50 VL 
Condensatore 47 uF 6 VL 
Condensatore 10 uF 20 VL 
Diodo 2N1595 SCR 

Diodo 152068A 


32 
33 
34 
35 
6 
37 
38 
39 
40 
41 
42 


5822725 X 
5824782 H 
0001434 A 
0000813 B 
5835750 N 
5835860 A 
5835527 Z 
5831301 M 
0001220 X 
0839831 F 
0839833 P 
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Diodo £B1361 

Diodo Zener 1S 2047/A 
Diodo PLOO 
Transistor 1W8918 
Transistor 2N1711 
Transistor 1W8907 
Transistor 2N527 
Transistor BCZ11 
Fusibile 1 A 250 V 
Distanziale 
Distanziale 
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0620244 P 

1 5822725 X 

2 0001434 A 

3 5824782 H 

4 5826832 Xx 

§ 0001996 R 

6 5835750 N 

7 0000726 N 

8 5835860 A 

9 0000813 B 

10 001501 Q 

11 5003395 L 

12 5037435 G 

ie 13 5031710 Z 
” 14 4991300 V 
15 4924532 W 

16 4924370 H 

17 4923050 ¥ 

18 4962710 W 

19 4963878 J 

20 4934367 K 

21 4934327 P 

22 4934527 ¥ 

23 4923690 c 

24 4932526 E 

25 4924050 J 

‘a 26 0001796 W 
&% 27 4935687 F 
2, 28 4934278 T 
a 29 4933887 B 
2 439. 4925530 N 
5 3i 4934207 x 


Oo 


piastrina (TECA 81) (ALI 040) (serie) 


AG, TECA 81 
Diodo EB 1361 
Diodo PAE 100 
Diodo Zener 182047 
Diodo Zener 152068/A 
Diodo SOR 2N 1595 
Transistor SGS 2N1711 
Transistor SGS 18916 
Transistor SGS 18907 
Transistor SCS 1W8918 
Condensatore 100 ar 50V 
Condensatore 0,1 AF 63V 
CGondensatore 10 /*F 20 V 
Condensatore 47 per 6v 
Potenziometro 5009 
Resistenza 3,3 Ka 
Resistenza 2,2 Ka 
Resistenza 1002 
Resistenza 4793 
Resistenza 6808 7W 
Resistenza 2,2 K 2% 
Resistenza 2 Ka 2% 
Resistenza 3,3 Ka 2% 
Resistenza 4709 
Resistenza 33a 
Resistenza 1 Ka 
Resistenza 120Q7W 
Resistenza 4,7 Ka 2% 
Resistenza 1,8 Ka2% 
Resistenza 750Q 2% 
Resistenza 33 Ka 
Resistenza 1,5 Ka 2% 


34 
35 


4934047 U 
4934086 C 
4926450 Z 
4934926 Q 
4934965 6 


MTH 101+172 


Resistenza 
Resistenza 
Resistenza 
Resistenza 
Resistenza 


MTC 101+ 173 


1Ka 2% 
1,1 Ka 2% 
270 Ka 
8,2 Ka 2% 
9,1 Ka 2% 
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piastrina (CARE) (ALI 040) (serie) 


0620245 K AG. Piastrina CARE 
Resistenza 0,259 1W 
Resistenza 2,2 & LOW 
Resistenza 0,220 15W 
Resistenza 0,1 9 10W 


4940437 V 
4971082 A 
4970110 D 
4970071 L 
0001308 A 
4933805 K 
4933687 N 
4932526 EB 
4961050 R 


Resistenza 330 a 
Resistenza 620 a 
Resistenza 470 O 
Resistenza 33a 
Resistenza 472 


WwW 
2% 
2% 
2% 
WwW 
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piastrina (SICA 81) (ALI 040) 


0620246 X AG. Piastrina SICA-81 


0001218 ¥ 
0001434 A 
0000843 E 
0000726 N 
5003395 L 
5006845 F 
4934327 P 
4925050 N 
0000844 T 
4933725 S 
4934047 U 
4963756 
4924770 R 
4924532 W 
4922770 ¥ 
4962072 Q 
4923530 U 
4923050 V 


Fusidili 0, 5A-250.V 
Diodo PAE P100 

Diodo 182075/A 
Transistor 1W 8916 
Condensatore 0,1 LF 634 
Condensatore 22 KpF 200 V 
Resistenza 2Ka 2% 
Resistenza 10Ka 
Resistenza 820m 10% 
Resistenza 5100 2% 
Resistenza 1 Ka 2% 
Resistenza 510a 5W 10% 
Resistenza 5,6 Ka 
Resistenza 3,3 Kg 
Resistenza 56a 
Resistenza 10a: 3W 10% 
Resistenza 3300 
Resistenza 100a 
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‘Honeywel Information Systems italia 
- 0646457 Q 
1 0675542 B. 
2 3361209 U 
3 0001614 C 
4 0001108 E- 
5 0001853 Gc. 
6 0831766 S 
7 0830355 P 
8 0001799 K 
9 0001798 P 
10 5618052 C 
11 6331104 X 
12> 6311245 J 

- 13 6321103 H 

i 14 6332103 N 
15 6311234 N 
16 6313115 W 
17 0839653 U 
18 6331103 A 
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ventilatore (con 271) (preserie ) 


AG. Ventilatore 


Piastra ventilatori 
Filtro 

Ventilatore 

Passacavo 

Passacavo 

Targhetta 

Piastrina di protezione 
Piastrina numerata 
Morsettiera Rodex 
Serracavo Looping tipo 1 
Rondella piana $ 4,3 
Vite TC MAxi5 

Dado M3 

Rondella elastica $ 3,2 
Vite TC M3x5 

Vite TCE M4x10. 
Molletta tipo A 
Rondelia piana § 3,2 
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- 0646991 E 

1 3361209 U 

2 0001858 W 

3 5618052 c 

4 6311247 J 

5 6332104 B 

6 6331104 X 

7 5612999 £ 

8 §618243 § 

9 0839653 U 

10 6321103 H 

11 6331103 A 

12 0838723 x 

13 7454750 B 

u 14 0837215 @ 
e 15 6321103 W 
16 © 5541340 N 

17 0839357 P 

18 5612447 N 

19 0001614 C 

- 0675866 V 

20 0675867 Z 

21 0675876 W 

22 0675877 $ 

- 0676411 E 

23 0675072 D 

is 24 0676412 J 
a 25° 6311242 W 
o 26 6332304 F 
ih 27 ~=—:0676205 E 
2 28 0676414 B 
5 29 «0676415 F 


2) 


ventilatore (con 271) (serie) 


AG. Ventilatore 30 


Filtro 31 
Listello passacavo 
Serracavo looping 
Vite TC 4x15 
Rond, Elast. $ 4,3 
Rond. piana # 4,3 
Piastrina numerata 
Passacavo in gomma 
Molletta tipo A 
Dado M3 

Rond. piana g 3,2 
Distanziatore 

Vite M3 x 50 

Molla blocca dadi 
Rond. elast. % 3,2 
Griglia ventilatore 
Piastrina isolante 
Morsettiera Rhodex 
Ventilatore 


AP. Telaio portaventil. 
Telaio portavent. 
Stud arresto guida 
Arresto guida 

AP, Telaio portapacchi 
Telaio portapacchi 
Supp. chiavistello 
Vite TC 4 x 8 
Rosetta dentellata $ 4,3 
Molla 
Chiavistello 
Maniglia 


6321105 S 
6332105 F 
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Dado M5 
Rondella elastica # 5,3 
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0817678 2 
0675031 V 
0675032 H 
0675538 U 
6332104 B 
6313114 S 
6942210 X 
6311103 A 
6311231 R 
0675454 T 
0675699 G 
0675030 U 
0675029 W 
6313101 G 


0817679 
0675441 
0674369 
0675551 
0678479 
3525150 
0675539 
0675550 
6337129 
3525160 
0675537 


AHAK HN MK RH 


0675414 
0675987 
6476420 
6313114 
6331104 


Oo 


RaAOe KK 


AG. Porta posteriore 
Fianchetto inferiore destro 
Fianchetto superiore destro 
Cerniera 
Rondella elastica # 4,3 
Vite TC MAx8 
Vite autofilettante 2,9x10 
Rondella piana # 3,2 
Vite TC M3x8 
Lamiera forata 
Serratura 
Fianchetto superiore sinistro 
Fianchetto inferiore sinistro 
Vite TCE M3x8 


Copertura superiore 
Telaio 

Pannello laterale 
Perno 

Gancio serratura 
Gommino 

Cerniera 

Rosetta 

Anello elastico 
Gommino 

Perno cerniera 


AG. Base 
Copertura posteriore 
Ruota fissa 
Vite TCE M4x8 
Rondella piana § 4,3 


mobile (CON 270) 


0675988 Ss 
0675987 D 
6321120 N 
0675411 
6476410 
6321108 
6332308 
6331108 
6313165 


BH Qs« UH 


0817685 
6313101 
6331103 
0675489, 
0675491 
0675515 
6337107 
3593470 
0675035 
0676651 
0675656 
0675038 
0675699 
0675058 
6348290 
6331104 
6321104 W 


Me A QH WBA KM Pt he we Oe 


6313115 W 


6313101 G 
6331105 T 
6313135 ¥ 
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AG. 


catalogo 


Copertura laterale 
Copertura anteriore 

Dado M20 

Piede 

Ruota girevole 

Dado 8MA 

Rondella dentellata ¢ 8,4 
Rondella piana ¢ 8,4 

Vite TCE M8x15 


Porta anteriore 

Vite TCE M3x8 

Rondella piana f 3,2 
Supporto pulegge 

Studs per puleggia 
Puleggia 

Anello elastico 

Cinghia Hevaflex 
Fianchetto inferiore sinistro 
Contrappeso 

Profilo inferiore perspex 
Fianchetto inferiore destro 
Serratura 

Portello scorrevole 

Vite autofilettante 
Rondella piana § 4,3 

Dado M4 

Vite TC Maxd0 


Vite TCE M3x8 
Rondella piana 9 5,3 
Vite TCE M5x25 
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59 
60 
61 


6313146 
6331106 
6332306 
6331104 
6332304 
6313114 
0678470 


0676157 
0875053 
0001746 
0680125 
0680193 
0675048 


0842840 
0837126 
0665596 
6321103 
6332103 
6313102 
0676391 
(0676401 
0676402 
0676403 
6337109 
0676398 
(0675657 
0676394 
6311244 
0675850 
0675855 
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mobile (CON 270) 


Vite TCE M6xi0 

Rondella piana § 6,4 
Rondella dentellata $ 6,4 
Rondella piana 4,3 
Rondella dentellata 6 4,3 
Vite TCE M4x8 

Studs 


Microswitch "So" 
Riscontro 
Microswitch 

Vite 2,6x12 

Vite 3x5 

Battuta microswitch 


Microswitch "Si" 
Omega porta switch 
Assieme microswitch 
Dado M3 
Rondella elastica $ 3,2 
Vite TCCE 3x8 
Porta anteriore (con pulegge) 
AP. Puleggia 
Puleggia 
Molla 
Anello Benzing 
Supporto pulegge 
Pamello scorrevole Q67§053 ¥ 
Profilo inferiore pannello scorrevole 
Vite TC 4x12 
Braccie ferma porta 
Guida braccio 
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0675854 L 
6321208 2 
6337106 Q 
0675076 ¥ 
0676392 Q 
0676552 Q 
6321104 W 
9938211 H 
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Boccola per guida 

Dado basso M8 

Anello Benzing § 2,3 
Battuta per porta scorrevole 
Supporto pannello scorrevole 
Canalina guida vetro 

Dado M4 

Dado 2, 6M4 
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telaio elettronica 


Gruppo coperchio inferiore 
Gruppo coperchio superiore 
Telaio 

Ricettacolo Fastener 

Dado Fastener 

Supporto 

Serracavo Looping tipo 2 
Supporto a balestra destro 
Supporto a balestra sinistre 
Riga numerata 

Vite TCE 5MAxtS 

Rondella piana 9 5,3 
Rondella elastica § 5,3 
Dado 5MA 

Vite TC 3MAx6 

Connettore 34 contatti maschio 
Morsettiera Rhodex.K 606/A 


-Piastrina mumerata 0-606 


Vite TC M45 

Rondella piana $ 4,3 
Rondella elastica § 4,3 
Rondella piana $ 3,2 
Rondella elastica $ 3,2 
Dado M3 

Connettore 50 contatti maschio 
Connettore maschio Socapex 
Dado M4 

Pulsante Fastener 

Staffa elastica 


MTH 101-172 MTC 101-173 


catalogo 


57 4.808. 5,060.0 


Honeywell 


Honeyel Information Systems Nola 


gs 


0° T90°S"gog"F 


DIAN EWN 


GUN 150 


0613236 
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0614221 
0613033 
0611500 
0613027 
0613165 
0614319 
0614312 
0612327 
0612158 
0618012 
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GUN 152 


0614226 § 
0614224 J 
0614225 N 
0613033 N 
0611500 F 
0611501 G 
0613165 T 
0614314 
0614312 
0612327 
0612150 U 
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AMRU 
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CADI F 
CADI H 
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NOR A 
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0001945 
0838983 
0838981 
0001147 
5612447 
0839653 
0839357 
5612989 
5612544 
0839360 
0641835 
5613350 
5613328 
0002111 
0002112 
0001940 
0001514 
0001941 
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0834663 
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ventilatore 


Ventilatore AEREX trifase 220V - 50Hz 
Ventilatore AEREX trifase 208V - 60Hz 
Milcroshalter 

Parapolvere per mikroshalter 
Targhetta numerata Rhodex K 606 
Morsettiera Rhodex K 606/A 

Molletta 

Piastrina isolante K 606 

Targhetta numerata Rhodex K 609 
Morsettiera Rhodex K 605/A 

Piastrina isolante K 609 

Cavallotto 

Capocorda 

Capocorda 

Passacavo 

Fascetta fissacavi 

FPascetta condensatori 

Condensatore 2 pF - 236V 

Terminale Boot protezione cond. 
Capocorda AMP 


AG. Supporto coperchi. 
Supporto 
Dado Fastener 
Ricettacolo Fastener 


Vite TC 4MAx15 
Rondella elastica # 4,3 
Dado 4MX 

Rondella # 4,3 

Vite TC 3MAx10 
Targhetta identif. Cl 


(VaR 310-311) 


+ 6321103 


0831070 Q 
0831071 R 
0834397 W 
0834416 
0000647 
0831062 
0839970 
1925544 
6311230 
6332103 
0831766 
0838501 
0838980 
0838503 
0680050 
6311236 
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9831073 
0831074 N 
0831075 J 
0831063 ¥ 
6321105 S 
6332105 F 
6331105 Ff 
6311258. R 
6311243 S 
6331103 A 
0838502 ¥ 
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Targhetta identif. C2 
Targhetta identif. ©3 
Etichetta identif. U.E. 
Etichetta identif. codice 
Occhiello Ponti 2x4 
Targhetta identif. 
Coperchio inferiore 
Vite autofilettante 
Vite TC 3MAx6 
Rondella elastica $ 3,2 
Targhetta autoadesiva 
Supporto ventilatori 
Supporto morsettiera 
Supporto condensatori 
Vite TC 2MAx6 

Vite TS 3MAxz0 

Dado 3MA 

Targhetta ident. HL 
Targhetta ident. H2 
Targhetta ident. H3 
Targhetta ident. P24 
Dado 5MA 

Rondella elastica 9 5,3 
Rondella 6 5,3 

Vite TC SMAx15 

Vite TC 4MAx10 
Rondella '$ 3,2 
Supporto ventilatori 
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0001357 E 
0001474 E 
0001529 F 
0002114 
0001356 
0002115 
0001518 
0001 885 
0001884 
0001315 
0001449 
0001238 
0001244 
0001218 
0001858 
0001875 
0838695 
0838666 
5612455 
0839622 
0001355 
0001354 
0001 373 
0839615 
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0834662 U 
0834663 ¥ 
0835132 ¢ 


0839625 J 
0839621 R 
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pannello di protezione e distribuzione alternate (aut 260) 


Breaker unipolare 10 A 
Breaker bipolare 10 A 
Breaker bipolare 15 A 
Breaker tripolare 10 A 
Breaker tripolare 15 A 
Breaker tripolare 20 A 
Breaker tripolare 30 A 
Contattore 24 ¥ ~ 50 Hz 
Contattore 24 V - 60 Hz 
Trasformatore AROS 
Filtro ICAR 
Portafusibile Littelfuse 
Fusibile 3 A 

Fusibile 0,5 A 
Passacavo. Wechesser 
Passacavo Bushing 
Aggancio Mobile 
Piastrina mumerata 
Morsettiera Rhodex 
Aggancio fisso 

Breaker TQC 3430 

Spina INLET 

Passacavo Bushing 
Supporto barre 


AG. Supporto fissaggio coperchio 
Dado Fastener 
Ricettacolo Fastener 
Supporto 


Piastra sotto filtro 
Piastra isolante 


.0839616 ¥ 


0839620 Q 
0839618 N 
0838987 T 
0838988 Q 
0838986 x 
0838985 K 
0834416 U 
0001788 N 
0838669 K 
0001883 K 
0001791 R 
0001787 2 
0838670 R 
0839634 P 
0839627 S 
0831774 K 
0831773 W 
1925110 E 
6331104 X 
5613520 F 
6311243 S 
6332304 F 
6321104 W 
0682456. ¥ 
6311232 V 
6332303 J 
6321103 H 
6331103 A 
6311231 R 
6311245 K 
6311242 W 
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Barra di contatto tipo 2 
Barra di contatto tipo ¥ 
Barra di contatto tipo X 
Boccola isclante 
Piastrina isolante 
Morsettiera neutro 
Morsettiera terra 
Etichetta identificazione codice 
Supporto Block 

Isolante centrale 
Aggancio Breaker 
Insulator 

Outer phase 

Sostegno piastra connettori 
Piastra connettori 
Scorrevole 

Targhetta tipo 3 
Targhetta tipo 2 

Chiodo autofilettante 
Rondella $ 4,3 

Capocorda 

Vite TC 4MAxtO 

Rondella dentellata 6 4,3 
Dado 4MA 

Rondella ott. nich. § 4,3 
Vite TC 3MAx10 
Rondella'dentellata # 3,2 
Dado 3MA 

Rondella § 3,2 

Vite TC 3MAx8 

Vite TC 4MAxt5 

Vite TC 4MAx8 
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0680506 T 
0680540 D 
6311247 T 
6311234 N 
0830626 W 
5613328 $ 
5613350 W 


Pannello di protezione e distribuzione alternate (aul 260) 


Vite TC 4MAx8 ottone nich. 
Vite TC 4MAx12 ottone nich. 
Vite TC 4MAx20 

Vite TC 3MAx15 

Vite temita contattore 
Capocorda 

Capocorda 
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0834000 
0834189 
5618056 
5618054 
0834229 
0839609 
0839612 
0839610 
0839611 
5613333 
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0835384 
0834662 
0834663 
08351 32 
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0839473 
0839474 
0839772 
6311232 
6321103 
6332103 
6311247 
6321104 
6331104 
6313132 
6331105 
6332105 
6321105 
0839939 
0839714 P 
0832549 ¥ 
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Connettore maschio Socapex 
Bandella reggicavo 
Serracavo Looping tipo 3 
Serracavo Looping tipo 2 
Rondella isolante 

Tirante 

Premicavo 

Blocca cavo zigrinato 
Colonnina 

Capocorda 

AG. Supporto fissaggio coperchio 
Dado Fastener 

Ricettacolo Fastener 
Supporto 


Supporto a balestra destro 
Supporto a balestra sinistro 
Riga numerata per pacchi 
Vite TC 3MAx10 

Dado 3MA 

Rondella elastica J 3,2 
Vite TC 4MAx20 

Dado 4MA 

Rondella § 4,3 

Vite TCE 5MAx15 

Rondella 6 5,3 

Rondella elastica # 5,3 
Dado 5MA 

Supporto barre alim. 

Barra di alin. 

Fermacavo 
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0831095 U 
0831096 G 
0680551 F 
6311248 Q 
9680220 
0683066 
0682160 
0680550 
0682456 
0683086 
0682260 
6332303 
6311230 
6311231 
0681556 
0680310 
0682560 
06831 30 
0682481 
0834007 
0834008 
0839009 
0834424 
0834416 
0834396 
0000556 
0839701 
6312733 
0834545 
5037781 
5003635 
6332104 
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Targhetta +20 

Targhetta O 

Vite TC 4MAx18 ottone 

Vite TC 4MAx25 

Vite TC 3MAx10 ottone 
Rondella dent. § 3,2 

Tado 3MA ottone 

Vite TC 4MAx15 ottone 
Rondella $ 4,3 ottone 
Rondella dent. § 4,3 

Lado 4MA ottone 

Rondella dent. 6 3,2 

Vite TC 3MAx6 

Vite TC 3MAx8 

Vite autofilettante 

Vite TE 8MAx15 ottone 
Rondella ¢ 8,4 

Rondclia elastica $ 8,4 
Tado 8MA ottone 

Bandella di alimentazione 
Bandella di massa 

Nastro isolante 

Piastrina di collegamento massa 
Etichetta identificaz. codice 
farghetta matricolazione U.E. 
Occhiello 2x5 

Dispositive di bloccaggio 
Vite TS 3MAx8 

Fermacavo 

Condensatore 50 jak -25¥ 
Condensatore 0,47/uF -— 63 
Rondella elastica # 4,3 
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0842723 E 
0837518 T 
0001941 
0001694. 
0001693 
0830653 
083363 
0061940 
0001514 
(0001945 
{6553200 
0842724 
0837514 
0001499 
0001497 
5612999 
5612447 
0839357 
354.3104 
08191 51 
081 450 
0831073 
0831074 
0831075 
631. 245 
6311242 
6311231 
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ventilatore (VAR 332 AL) 


Telais ventilazione 

Suppsrto morsettiera 
Terminal Boot 

Piastrina numerata 
Morsettiera Rhodex 

Molletta 

Piastrina isolante 

Fascetta condensatore 
Condensatore 2uF 236V .(Per 60 He) 
VentSlatore AEREX 208V 60 Hz 
Ventilatore AEFREX 220V 50 Hz 
Protezione assieme 

Supporto morsettiera 
Piastrina numerata 0-502 
Morsettiera K 502/A 
Piastrina numerata 0-606 
Morsettiera K 606/A 
Piastrina isolante 
Targhetta autoadesiva 
Squadretta bloccaggio filtro 
Vite bloccaggio filtro 
Targhetta ident. H1 
Targhetta ident. H2 
Targhetta ident. H3 

Vite TC 4MAxL5 

Vite TC N4x8 

Vite TC M3x8 

Vite TC M3x6 

Rondella elastica pf 4,3 
Rondella elastica J 3,2 
Rondella piana = § 5,3 
Vite TC M5x15 

Protezione vent. 
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0674375 
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0675700 
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0675539 
6476410 
0675441 
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0675793 
0675729 
3525150 
6313154 
6331106 
63154114 
7465706 
6310165 
6331108 
6332308 
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06706499 
0670-497 
067¢498 
0677257 
6332304. 
6348290 
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Gruppo staffa ancoraggio pila 
Porta anteriore assieme 
Porta posteriore assieme 
Pamnello laterale 
Copertura 

Gancio per serratura 
Gancio d'arresto 

Perno per cerniera 
Gruppo serratura 
Cerniera 

Cerniera 

Ruota anteriore 

Gruppo piede 

Dado M20 

Ruota posteriore fissa 
Perno 

Supporto gommino 
Gommino di battuta 

Vite TCE M6x40 

Rondella piana § 6,3 
M4x8 

piana 4,3 
Vite TCE M8x15 

Rondella piana # 8,4 
Rondella dentellata 9 8,4 
Dado MB 

Copertura laterale 
Copertura anteriore 
Copertura posteriore 
Stud 

Rondella dentellata @ 4,3 
Vite autofilettante 


ite (CON 330 ) 
33 6348395 T 
34 6331105 T 
35 6313132 B 
36 6337114 V 
37 6332105 F 
38 6321105 Ss 
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Vite autofilettante 3,9x25,4 
Rondella piana # 5,4 

Vite TCE M$x15 

Anello eLastico 

Rondella elastica @ 5,3 
Dado esagonale M5 
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NOR i 
NOR A 
NOR E 
NORR BO 
NORR CA 
NORR DA 
NORR DS 
NORS A 
OSCI A 
OSCI B 
REDI 1 
SIMA C 
TORE G 
UNIV A 
UNRA B 
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0615336 2 
0615330 K 
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0617312 
0615210 
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0611420 
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0611521 
0641520 
0616111 
0611500 
0611 508 
0611 509 
0611511 
0611524 
0611512 
0611510 
0611503 
0611519 
0613152 
0615335 M 
0615236 X 
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VUSO A 
ZEDE A 


ALAM A 
CaP 14 
CAP 2A 
CAP 3A 
CAP 4A 
CILD A 
BOSO A 
FICO A 
FLIP A 
FLIP B 
FLIP D 
GEMA C 
INPO A 
INPO E 
INPS A 
INZE A 
LIRI A 
NOR A 
NOR E 
NORR BO 
NORR CA 
NORR CI 
NORR DA 
NORR DS 
ORS 
REDI 1 
SCAR A 
TORE G 
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- 0645704 R 
1 0837770 W 
2 0837769 ¥ 
3 0837760 V 
4 0837767 F 
5 0837771 X 
6 0000647 GC 
7 0834416 U 
8 0834397 W 
9 0005225 5 
10 0842490 E 
11 0838039 M 
12 5678634 U 
~ 13 5302647 N 
o 14 6311231 R 
15° 5302642 A 
16 5114065 P 
17 5141508 Z 
18 5111222 L 
19 §102100 E 
20 5104030 V 
21° $114062 S 
22 5363150 R 
23 0001993 N 
24 5361011 M 
25 0001151 Z 
> 26 5363152 W 
g 27° «5617145 U 
28 9001942 D 
al 
om 29 5610220 Q 
8 30 4991570 X 
° 31 6312732 K 
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field-tester 


AG. VAR 600 complessivo 


Contenitore 

Console 

Supporto connettori. 
Angolare tenuta piastrina 
Supporto potenziometri 
Occhiello ponti 
Targhetta codice 
Targhetta unita elementare 
Piedini in gomma 
Connettore AMP 50 cont, maschio 
Barretta fissaggio connettore 
Zoccolo relé 

Molletta fissaggio relé 
Vite TC M3x8 

Relé Siemens 

Commitatore 6 vie 9 pos. 
Microswitch 2D100 
Deviatore 

Interruttore unipolare 
Deviatore tripolare 
Commutatore 2 vie 9 pos. 
Portalampada 

Pulsante attuatore nero 
Lampadino 12V 
Microswitch tipo 2D 
Gemma rossa 

Beccola non isolata 
Deviatore 

Boccola isolata nera 
Potenziometro 50 KOhn 
Viti TS M3x6 


(van 600) 
32 6331103 A 
33 6321103 H 
34 0834008 Z 
35 0640101 S 
36 5625331 P 
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Rondella piana # 3,2 
Dado 3MA 
Bandella di massa 


Cavo 
Manopola Gregorini 
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